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(54) YCOBEPLUEHCTBOBAHHOE YCTPOMCTBO M CIlOCOBbl TEnJlOriEPEflAHM B COPBUMOHHblX 
CMCTEMAX TBEPflOE TEJIO - nAP 



(57) PecjDepaT: 

Cop6i_\MOHHafl cucTeivia MO>KeT 6biTb 
ncnonb30BaHa b pa3ni/iHHbix 6biTOBbix npw6opax 
M OGopyAOBaHMM C LJJUpOKMM Anana30HOM 

MOL14HOCTM Arm oxna>KAeHHfi v\ 3aMopa>Ki/iBaHMfl. 

B COCTaB COp6l4MOHHOM peaKUHOHHOM CUCTeMbl 

BxoflflT oamh mjim HecKOfibKO nepBbix peaKTopoB 
m oahh nnn HecKoribKO BTopbix peaKTopoB, B 
KOTopbix xnaflareHT cooTBeTCTBeHHO 
aACopGnpyeTca nn6o Aecop6wpyeTCfl. 
Oxna>KAaKJLAMPi KOHTyp HanpaBfiaeT >khakhm 
TennoHocnTerib b yKa3aHHbie peaKTopbi hjih ot 
hmx. rioAany TermoHoci/iTerifl b 
peaKTop-aAcop6ep ocyLnecTBJ-mfOT b coctoahmm 
cf)a30Boro nepexoAa >KHAKOCTb-ra3 npn 
TewinepaType, paBHOM nnn 6onee HH3KoPj, Mewi 
TeivinepaTypa aACop6i4HH b 

peaKTope-aACopoepe AACopoeHT b 

peaKTope-aAcop6epe BCTynaeT b TennoBoPi 

KOHT3KT, npM 3TOM MCnapMBLUkMCfl 

TennoHocnTerib ncno.nb3yeTCfl atia 



nepeMemeHUfl >khakoi"o TennoHOCHTerm b 
oxria>KAaHDLAMM KOHTyp. XnaAareHT mo>kbt 6biTb 
ncnorib30BaH b KanecTBe >KHAKoro 
TennoHocnTenfl. M3o6peTeHne BKJiHDHaeT 
ycTpoficTBO ocyLAecTBJieHUfl 3Toro cnocooa 
h nosBormeT ycTpaHHTb noTepn Tenna, 
o6ycrioBneHHbie nepenaAOM TeivinepaTypbi 
cop6eHTa n OKpy>Katouj|eM cpeAbi. 6 c. m 70 3.n. 
cf-nbi, 15 nn. 
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(54) MODIFIED HEAT-TRANSFER APPARATUS AND METHOD FOR SOLID-TO-STEAM SORPTION SYSTEMS 



(57) Abstract: 

FIELD: sorption systems for cooling and 
freezing equipment. SUBSTANCE: reaction 
sorption system has one or more first 
reactors and one or more second reactors 
wherein refrigerant is adsorbed or desorbed, 
respectively. Cooling circuit passes liquid 
coolant to or from mentioned reactors. 
Coolant is supplied to adsorbing reactor in 
liquid-to-gas phase transition state at 
temperature equal to or lower than 
adsorption temperature in adsorbing reactor. 
Adsorbent in adsorbing reactor comes in 
thermal contact with coolant; evaporated 
coolant is used for displacing liquid 
coolant to cooling circuit. Refrigerant may 
be used as liquid coolant. Apparatus 



implementing this method is given in 
description of invention. EFFECT: provision 
for eliminating heat transfer to atmosphere 
caused by temperature drop of sorbent. 76 
cl, 15 dwg 
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Cop6i4HOHHbie CHCTeMbi TBepAoe reno - nap, 
aHanornHHbie onucaHHOM b yKa3aHHOM Bbiiue 
3aflBKe, ncnorib3yKDTCfi Arm oxna>KfleHH5R n 

33MOpa>KMBaHM^. flnana30H 3TMX CMCTeM 

KoneoneTcq ot HeoonbLUMX ycrpoMCTB 
xonoflonpoM3BOflMTenbHOCTbK) b HecKonbKO Ban 
flo OTHOcnTeribHO 6ojibi_unx CMcreM, 

XOriOflOnpOM3BOflMTenbHOCTb KOTOpblX 

cocTaBJi^eT MeraBaTTbi. Eonee MOLAHbie 
cucTeMbi, Hanprnviep, ncnorib30BaHHbie b 
npHMeHaeMbix b npoMbiiuneHHOCTM "HVAC", 
o6bNHO cnpoeKTHpoBaHbi Arm OTBOfla Tenna 
nyTeM Mcnonb30BaHMH >kmakmx TennoHOCMTenefi, 
HanpaBJifieMbix k 3MeeBMKaM B03flyujHoro 
oxna>KfleHH?i, KOHfleHcaTopaM c B03flyujHbiM 
oxna>KAeHneM ; ncnapnTenbHbiM 
KOHAeHcaTopaM, rpaflnpi-mM hum k rpyHTOBbiM 
nrin noBepxHOCTHbiM BOAaM. CHaSxeHHbie 
HacocaMM KOHTypbi Arm nepeAa^H Tenna 
cop6i4MH k TaKMM ycrpoMCTBaM Arm OTBOAa 
Tenna xopoiuo M3BecTHbi cneL^anncrax. OflHaKO 

B OTHOCHTenbHO HeOOnbLUMX CMCTeMaX, T3KHX, 

KaK npn6opbi, onncaHHbie b naTeHTe CLUA N 
5161389, b ycTpoMCTBe Ana 
TepMoaneKTpi/NecKoro oxna^eHMfl, onuicaHHOM 
b naTeHTe CLUA N 5271238, ncnonb30BaHne 
AononHHTeribHbix ox ji a>KAa K3 lu, mx KOHTypoB 
m/hjim KOHTypoB, cHaGxeHHbix HacocaMM, Ana 
nepeAaHH Tenna copGi^MH k ycrpoMCTBaM Arm 
OTBOAa Tenna, He npaKTHKyeTca. 

B j2,ev\CTBy\oii\\AX cop6i4MOHHbix CMCTeM ax, 
onncaHHbix b yKa3aHHOM Bbinie naTeHTe m 
noAaHHOM BMecTe c hmm 3aaBKe, TaK >Ke, KaK m 

B APyrMX COp6l_|MOHHblX CMCTeMaX, B KOTOpblX 

rasoo6pa3Hoe Beu^ecTBO aAcop6MpyeTcs Ha 
TBepAOM Beu^ecTBe, AoriXHbi 6biTb 
npeAycMOTpeHbi cooTBeTcmyioLUMe ysnbi Arm 
OTBOAa Tenna. CMCTeMa, b kotopom 
ra30o6pa3Hoe BemecTBO nonepeMeHHO 
aACop6npyeTC5R Ha aACopoeHT m A©cop6MpyeTca 
c Hero, MMeeT ABa MCTOHHMKa Tenna, KOTopoe 
Aon>KHO 6biTb OTBeAeHO bo BpeMfl HenpepbiBHOM 
paooTbi: Tenno KOHAeHcai^MM xnaAareHTa m 
Tenno aACop6i4MM b peaKTope-aACop6epe. 
npeAnoHTMTenbHbi ycrpoPicTBa Ana OTBOAa 
Tenna b aTMOccpepy, coBceM He noTpecrmfoiuMe 
MnM noTpe6nflfou4Me MMHMManbHyra 
aneKTposHeprnfo. HanpMMep, Tenno 

KOHAeHCai^MM o6bNHO MO>KeT 6blTb OTBeAeHO B 

KOHAeHcaTope c B03Ayu-iHbiM oxna^eHneM, npM 
3tom Mcnonb3yeTC^ ecrecTBeHHaa MnM 
npMHyAMTenbHa^ KOHBeKi^Mfl c noBepxHOCTM 
3MeeBMKa-KOHAeHcaTopa. 

B CMCTeMe peaKTopoB-copoepoB TBepAoe 
Teno-nap c oahmm MnM HecKonbKMMM copoepaMM 
Ann nonepeMeHHOM aACopSi^MM m Aecop6i4MM 
xnaAareHTa AonxHbi 6biTb yHTeHbi m noAne>KaT 
yAOBneTBopeHMio npoTMBopeHMBbie TpeooBaHMH 
k TennonepeAane. B cfra3e Aecop6u,MM 
>KenaTenbHO Mcnonb30BaTb bckd SHeprMio 
HarpeBaTenbHbix ycTpoMCTB Arm npoBeAeHMfl 
peaKUMM A©cop6i4MM. Cop6ep MO>KeT 6biTb 

M30nMpOB3H nMOO AOn>KHbl 6blTb 

npeAycMOTpeHbi MHbie cpeACTBa, KOTopbie 
cboa^t k MMHMMyMy noTepM Tenna b 
OKpyxaKDLU.yjo cpeAy, nocKonbKy nHD6bie noTepM 
Tenna b o Kpy >Ka \o u\y \o cpeAy CHM>KafOT oSmyfo 

SCjxfceKTMBHOCTb CMCTeM bl M nOBblLUaiOT 

TpeSoBaHMfl k pa3Mepy m molahoctm mctohhmkob 
Tenna. C APyroM ctopohn, b ct>a3e aAcop^nnM 
Heo6xoAMMO scjDcjDeKTMBHO OTBOA^Tb ot copoepa 
Tenno, KOTopoe ao-TI>kho 6biTb nn6o nepeAaHO ot 
copoepa k y3ny OTBOAa Tenna, nM6o OTBeAeHO 
HenocpeACTBeHHO ot copoepa. npooneMa 
o6ocTpfieTCfl TeM, hto noBbiweHHafl 
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TeMnepaTypa A©cop6i4MM co3AaeT nepenaAbi 
Mex<Ay TeMnepaTypoM cop6eHTa m OKpy>KaKOLi4eM 
cpeAbi, hto coAeMCTByeT noTep^M Tenna 
MMeHHO b tot MOMeHT, KorAa 3tm noTepM 
He>KenaTenbHbi. 

CyLUHOCTb M3o6peTeHM5q 

B ynoMAHyTOM Bbiiue nonyneHHOM HaMM 
naTeHTe CLUA N 5271239 pacKpbna cymHOCTb 

M306peTeHMfl, B KOTOpOM MCnonb3yeTCfl 3C)3C|3eKT 

pacujMpeHMfl McnapMBLuerocn KMAKoro 
TennoHocnTen^ nocne peaKTopa-Aecop6epa A-n^ 
Toro, HTo6bi HanpaBMTb MnM noAaTb >kmakmm 
TennoHOCMTenb b peaKTop-aAcop^ep ati^ 
OTBOAa M3 Hero Tenna 3K30TepMMHecKOM 
peaKi^MM. >Kmakmm TennoHOCMTenb 

npeACTaBn^eT co6om CMecb AByx nepexoAflU-iMX 
oAHa b APyryfo cjDa3, npM 3tom 
CKOHAeHCMpoBaHHaa MnM >KMAKaa cjDa3a 
TennoHOCMTenb McnapaeTCfl npM KOHTaKTe c 
noBepxHOCTAMM TennonepeAaHM 
peaKTopa-aAcopoepa, cnoco6cTBy5q 
oxna>KAeHMho peaKTopa m OTBOAy M3 Hero Tenna. 
HacTOfiLAee M3o6peTeHMe HanpaBneHO Ha 
ycoBepujeHCTBOBaHMe CMCTeM m cnocoGoB 
Mcnonb30BaHM3 noAO^Hbix ycTpoMCTB atis 
OTBOAa Tenna M3 peaKTopa-aAcop6epa b 
cop6i_\MOHHbix CMCTeMax TBepAoe Tenno-nap, 
onMcaHHbix Bbiiue. HacTOflLL^ee M3o6peTeHMe 

OTHOCMTCfl K COp6l4MOHHblM CMCTeM3M TBepAOe 

Tenno-nap, b KOTopbix npeAycMOTpeHa 
nepeAana Tenna k otboa^lumm Tenno y3naM, 
KOTopbie He bxoa^t b cop6ep. CMCTeMbi 
BKnioHaioT ycTpoMCTBa, b KOTopbix xnaAareHT 
CMCTeMbi Mcnonb3yeTCfl KaK >kmakmm 
TennoHOCMTenb Ana oxn a>KAe h m ?i peaKTopa- 
aAcop6epa. CMCTeMbi no M3o6peTeHMio 
BKnK3HaK3T npMBeAeHHbie b ASMCTBMe KOHTypa 
OTBOAa Tenna Arm oxna>KAeHMn 
peaKTopa-aAcop6epa, ati^ Hero McnonbsyeTca 
nepeMeu^eHMe >kmakoto TennoHOCMTenb 6e3 
TepMopene MnM sneKTpoMarHMTHoro 

perynMpyMD Libera KnanaHa b oxna>KAaHDineM 
KOHType. H3o6peTeHMe TaioKe BicnfonaeT 
ycTpoMCTBO An^ nepeAaHM Tenna ot OAHoro 
MCTOHHMKa Tenna k OAHOMy M3 AByx peaKTopoB 
Arm oGecneneHMfl HenpepbiBHoro 
saMopa^MBaHMFi MnM oxna>KAeHMn. CMCTeMbi, 
ycTaHOBKM, KOMnoHeHTbi m cnoco6bi 

yCOBepLLieHCTBOBaHMfl B COOTBeTCTBMM c 
M306peTeHMeM CTaHyT nOHflTHblMM M3 

HM>KecneAyK)LL4ero noAPO^Horo onucaHMfi. 
OnucaHne pwcyHKos 

Pmc. 1 - cxeMaTMHecKoe M3o6pa>KeHMe 
cop6i_|MOHHOM CMCTeMbi TBepAoe Teno - nap, 

BKnK3HaK3LL|eM TepMOCMCfiOH C ny3bipbKOBblM 

HacocoM ATifi nepeAaHM GHeprMM cop6i_\MM 
KOHAeHcaTopy; 

Pmc. 2 - yBenMHeHHoe M3o6pa>KeHMe y3na 
rn^Koro coeAMHeHMJi ny3bipbKOBoro Hacoca; 

Pmc. 3 - CMCTeMa, BKnfOHafOLAaa napoBOM 
Hacoc, b cocTaB KOToporo bxoamt HarpeBaTenb 
m o6paTHbiM KnanaH; 

Pmc 4 - copGi^MOHHafi CMCTeMa TBepAoe 
Teno-nap, BKnroHaroLi^afl TepMOCMcjDOH c 

3>KeKTOpHblM HacocoM; 

Pmc. 5 - cop6i_\MOHHafi CMCTeMa c 

TepMOCMCjDOHOM, A^MCTBMe KOTOpOM 

npeKpaLuaeTca noA AaBneHMeM; 

Pmc 6 - copo^MOHHaa CMCTeMa c 

TepMOCMCjDOHOM, A©WCTBMe KOTOpOM 

npeKpamaeTCfl noA AaBneHMeM c noMombfo 
KnanaHOB, ynpaBnaeMbix AaBneHMeM 
xnaAareHTa; 

Pmc 7 - copol^oHHafl CMCTeMa, 
ncnonb3yioLAafl TepMocucfDOH, AewcTBMe KOTopoe 
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npeKpai^aeTCfl no,q AaBJieHneM, b cocTaB 

KOTOpOM BXOflflT OTAenbHbie l4HKJ1bl C 

KOHAeHcaTopaMU atih TennoHOCMTena m 
xnaAareHTa cudeMbi; 

Pmc. 8 - cop6i4MOHHafl CMCTeMa c 

TepMOCHCpOHOM, KOTOpafl npHBOflMTC^ B 

flePicTBue flaBiieHneM, Mcnonb3yioLnafl oflHH 
KOHfleHcaTop AecjDJieriviaTopHoro Tuna Ana 
nepeflann 3Hepmn cop6i4Hw; 

Phc. 9 - cop6i4HOHHaa cucTeivia c 

TepMOCUCjDOHOM, KOTOpafl npHBOAMTCfl B 

AeficTBwe AasneHMeM, b cocTaB kotopom bxoaat 
OTAexibHbie i4MKribi c KOHfleHcaTopoM Ana 
Ka>KAoro peaKTOpa; 

Pmc. 10 - cop6i_jnoHHa?i cucTeMa c 

TepMOCUCjDOHOM, KOTOpafl npHBOAMTC51 B 

AeMCTBue AaBneHneM, b cocTaB kotopom bxoa^t 
OTAeribHbie L^MKfibi c KOHAeHcaTopoM Ann 
TennoHOCMTejijq v\ xnaAareHTa; 

Puc. 1 1 - AByxcTaAMMHaa CMCTeMa c 

nOCTOflHHbIM AaBfieHMeM, C TepMOCMCfcOHOM, 
KOTOpbIM npi/IBOAHTCfl B f\B\ACTBV\Q ASlBJieHHeM Ha 

ooewx CTaAn^x; 

Puc. 12 - AByxcTaAHMHaa cucTeMa c 
nocTO^HHbiM AasneHneM, B KOTOpOM 

TepMOCUCjDOH nepBOM CT3AHM npHBOAMTCfl B 

AeMCTBue AasneHneM xnaAareHTa BTopofi 
CTaAMn; 

Pmc. 13 - oxna>KAaK)mafl ycTaHOBKa 
nepnoAnnecKoro j:\q\actb\a9\ c TepMOCMcfoHOM 
A/ifl OTBOAa Tenna, p&wcTBwe kotopom 
npeKpamaeTcyi KnanaHOM \a A^BneHneM 
xnaAareHTa; 

Pmc. 14 - CMCTeMa c TpeMa peaKTopaMM, b 
kotopom Mcnonb3yhOTca MexaHMHecKne Hacocbi, 
npuBOAfiLn^e b AetfcTBMe oxna>KAeHne atie 
cMeHbi dp&3; m 

Pmc. 15 - ycTpoMCTBO c oahmm mctohhmkom 
Ana HarpeBa CMCTeMbi c AByMfl cop6epaMM. 

noflpo6Hoe onucaHne M3o6peTeHHJR 

CMCTeMbi n ycTpoMCTBa, onMcaHHbie b 
AaHHOM M3o6peTeHMM, MoryT 6biTb 
Mcnonb30BaHbi AJifl Bcex npoi^eccoB cop6i_|MM 
TBepAoe Teno - nap, BKmonaa KOMnneKCHbie 

COCTaBHbie CMCTeMbi, CyLL^HOCTb KOTOpblX 

pacKpbiTa b yKa3aHHbix Bbiiue 3a^BKax ; 
onMcaHMa KOTopbix npMno>KeHbi Ana ccbinoK. 
CMCTeMbi no M3o6peTeHMio MoryT 6biTb TaioKe 
Mcnonb30BaHbi Arm Apyrux aACopSeHTOB 
TBepAoe Teno - ra3, BKmonafl rMAP^Abi 
MeTannoB, aKTMBMpoBaHHbie yrnM, cwnMKarenb, 
u,eonnTbi, Kap6oHaTbi, okcmah m T.n. m MoryT 
npMMeH?iTbCfl aha aAcop6MpoBaHMfl nioo'bix 
noAXOAflU-iMX xnaAareHTOB - ra30o6pa3Hbix 
peareHTOB, TaKMX KaK boaopoa, MeTaH, 3TaH, 
renMM, HFC m HCFC. OAHaKO onMcaHHbie 3Aecb 
CMCTeMbi oco6eHHO i4enecoo6pa3Hbi Arm 
aAcop^MpoBaHMfl nonspHbix xnaAareHTOB TaKMX, 
KaK aMMMaK, BOAa, MeTaHon, anKaHonaMMHbi, 
anKMnaMMHbi, AByoKMCb cepbi m cjDoccjDMHbi Ha 
TBepAbix consx MeTannoB. TaKMe KOMnneKCHbie 
COCTaBHbie peaKUMOHHbie CMCTeMbi ocooeHHO 
npMroAHbi npM npoeKTMpoBaHMM HeGonbLUMX 

KOMnaKTHblX yCTpOMCTB, paSOTaiOLL^MX npM 
BblCOKMX nnOTHOCT?1X SHeprMM M OnMCaHHblX B 

p^Ae 3anBOK CLUA: 07/931.036, noAaHHOM 14 
aBrycTa 1992 r. m 07/975.973 noAaHHOM 13 
HOfl6pa 1992 r., b KOTopbix Mcnonb3yroTcn 
cnei4ManbHbie KOMnneKCHbie coeAMHeHMfl, 
MMetoLAMe noBbiLueHHbie ckopoctm peaKi4MM, 
nonyneHHbie nyTeM orpaHMHeHM^ o&beMHoro 
pacLUMpeHM5i bo BpeMfl aAcop6i_^MM nonapHbix 
xnaAareHTOB Ha conax MeTannoB, KaK noKa3aHO 

B M306peTeHMM. COOTBeTCTBeHHO CMCTeMbi M 

MeTOAbi no HacTOfli^eMy M3o6peTeHMK0 
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npeAnoHTMTenbHO BKntoHaioT m ncnonb3yioT 
peaKTopbi, coAep>KaLAMe KOMnneKCHbie 
coeAMHeHMsq OAHoro M3 yKa3aHHbix Bbiiue 
nonspHbix xnaAareHTOB, ocooeHHO 
npeAnoHTMTenbHbiM flBnseTCfl aMMMaK, 
aAcop6MpyeMbiM Ha con^x MeTannoB, 

BKTIHDMaHDLL^MX TanOMAbl, HMTpaTbl, HMTpMTbl , 

OKConaTbi, cynbcpaTbi, MnM cynbcfiMTbi menoHHbix 
MeTannoB, OKMcnbi Li^enoHH03eMenbHbix 
MeTannoB, MeTannbi nepexoAHOM rpynnbi, i^mhk, 
KaAMMM, onoBO, anKJMMHMM, 6opocjDnopMA 
HaTpMiq MnM 6MxnopMAbi MeTannoB, b KOTopbix 
pacujMpeHMe oG-beMa KOMnneKCHoro 
coeAMHeHM^ orpaHMHeHO MnM yMeHbLueHO no 
MeHbiueM Mepe b npoAon>KeHMe Hanana 
peaKi^MM aACop6u,MM Ana Toro, HTo6bi 
o6pa30B3Tb no MeHbLuePi Mepe nacTMHHO 

CBfl3aHHblM, KOrepeHTHblM CjDM3MHeCKM 

caMonoAAep>KMBafOLU l MMCfi npoAyKT peaKi^MM, 
cnoco^HbiM BbiAep>KaTb B03pacTaiOLi4Me 
ckopoctm peaKi4MM xeMocop6i4MM no cpaBHeHMto 
c KOMnneKCHbiM coeAMHeHMeM, o6pa30BaHHbiM 
6e3 TaKoro orpaHMneHM^i pacniMpeHMa 06-beMa. 
flpyrMe KOHKpeTHbie m npeAnoHTMTenbHbie 
KOMnneKCHbie coeAMHeHMfl nepe^McneHbi b 
naTeHTe CLUA N 484899. Oco6eHHO 
npeAnoHTMTenbHbiMM KOMnneKCHbiMM 
coeAMHeHM^MM flBnaioTCfl cneAyioLi^Me, 
nony^eHHbie nyTeM aAcop6i4MM aMMMaKa Ha 
SrCI 2) SrBr 2) CaCI 2] CaBr 2l Cal 2 , CoCI 2l 
CoBr 2 , BaCI 2 , BaBr 2> MgCI 2l MgBr 2l FeCI 2 , 
FeBr 2 , NiCI 2l ZnCI 2 , SnCI 2j MnCI 2l 

MnBr 2 , MnM CrCI 2 MnM mx CMeceM, npM 
orpaHMHeHMM 06-beMHoro paciuMpeHM?i 
KOMnneKCHoro coeAMHeHMfi, nonyneHHoro b 
npoAon>KeHMM peaKi^MM aAcop^i^MM. 3tm conM 
MeTannoB MoryT GbiTb TaioKe CMewaHbi c 
i^eonMTaMM, aKTMBMpoBaHHbiM yrneM, 

aKTMBMpOBaHHOM OKMCbhO anKJMMHMfl MnM 

CMnMKareneM nepeA HananoM aACop6i_|MM 
aMMMaKa. flpMroTOBneHMe yKa3aHHbix Bbiiue 
npeflnoHTMTenbHbix coeflMHeHMM, ncnonb3yeMbix 
b peaKTopax ycTpoMCTB m CMCTeM no 

HaCTOflLljeMy M306peTeHMKJ, CTaHOBMTCfl 
B03MO>KH bIM npM AOCTM>KeHMM M3KCMMyM3 

nnoTHOCTM SHeprMM Ha Maccy aAcop6eHTa, 
MaKCMMyMa nnoTHOCTM 3HeprMM Ha Maccy 
peaKTopa m MaKCMMyMa nnoTHOCTM 3HeprMM Ha 
>KenaeMbiM MnM Tpe6yeMbiM o6"beM peaKTopa. 
ripoAon>KMTenbHOCTb nonoBMHbi i^MKna, 
HanpMMep npoAon>KMTenbHOCTb peaKi4MM 
aACop6i4MM MnM Aecop6i4MM, MMefOL^MX 
noBbiLueHHbie ckopoctm peaKi4MM, cocTaBnseT 
MeHee 30 mmh, npeAnoHTMTenbHO MeHee neM 20 
mmh, a TMnMHHOM HBnfleTCfl npoAon>KMTenbHOCTb 
ot 3 ao 15 mmh. Hcnonb3yeMbiM 3Aecb b TepMMH 
"aACop6i4M?i" npeAHa3HaneH Ana o6o3HaneHMfl 
Bcex peaKi^MM cop6i_|MM TBepAoe Teno - nap, 
He3aBMCMMO ot Toro, o6o3HanaeT J1H OHO 
aACopSi^MK) MnM a6cop6i4Mio. 

OcHOBHbie copSi^MOHHbie CMCTeMbi TBepAoe 
Teno - nap, ncnonb3yeMbie b 3tom M3o6peTeHMH, 
cxeMaTMHecKM noKa3aHHbie Ha pmc. 1-10, 
BKnKDHaHDT ABa cop6epa, o6o3HanaeMbie 3Aecb 
TaioKe "peaKTopbi", b oahom ms KOTopbix 
npOM3BOAMTCfl aACopGi^Mfi, a BO BTOpOM - 
Aecop6i4Mfl. PeaKTop-aACop6ep MnM cop6ep, b 
kotopom npoMCXOAMT aACop6i4MJR, oxna>KAaeTCfi 
AO TeMnepaTypbi HM>Ke TeMnepaTypbi 

OKpy>KaK)LHeM CpeAbl ADA TOrO, HT06bl CHM3MTb 

AaBneHMe napa b HeM. EcnM AasneHne napa 
aAcop6eHTa onycKaeTca HM>Ke A^BneHM?i b 
McnapMTene, b cop6ep BcacbiBaioTca napbi 
xnaAareHTa M3 McnapMTene. 3tot noTOK 
xnaAareHTa M3 McnapMTene o6ecneHMBaeT 
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OCjxfceKT MCKyCCTBBHHOrO MJ1M eCTeCTBeHHOTO 
OXJia>KfleHMfl CMCTBMbl . KoHTporib noTOKa 
xnaAareHTa b peaKTop aflcop6ep hjim W3 Hero 
mo>k6t 6biTb jim6o naccHBHbiM, Hanpniwep, c 
Mcnonb30BaHneM o6paTHbix KnanaHOB nnn 
perynnpyKJii^MX nHeBMOKnanaHOB Ha 

BCaCblBaJOLHeM JIMHUM, J1H6o aKTHBHblM, c 

ncnonb30BaHneM 3 HanpwMep, 
3JieKTpoMamnTHbix KnanaHOB, nn6o KnanaHOB c 
oneKTpo- mjih nHeBMonpuBOflOM. Tenno, 
BbiAe-rmeMoe bo Bpeivia sksotbpmmhbckom 
peaKL4MM aflcopei^nM, otboahtca a^a Toro, 
HTo6bi noAaepwaTb b copoepe HaAne>KaLnyhD 
TeMnepaTypy aflcopo^HM. B to BpeMH, KaK 
peaKTop-a,qcop6~ep oxna>KAaeTCfl Arm Toro, 
MTo6bi b Heiwi Hananacb ap,cop6uy\n, flpyrne 
copoepbi noAorpeBatoTca ao Tex nop, noKa 
AaBJieHne napoB aflcopfeHTa b hhx He 
CTaHOBMTCfi 6onbi_ue, MeM flaBfieHne b 
KOHAeHcaTope, npn stom HaHUHaeTca 
Aecop6i4M5q oxnaAHTena b KOHAeHcaTope. 
Tenno, noAaBaeMoe b peaKTop-AecopSep, 
oGecneHMBaeT HeooxoflHMyio 3Heprwo, 
Tpe6yeiviyK) Arm npoBeAeHHfl 3HAOTepMnnecKOM 
Aecop6i_|nn, m Arm Toro, htoGu npeBbicnTb 
noTepn Tenna b CMCTewie. B KOHi4e oahoto M3 
nonyi_\MKnoB cop6i^MM nnn c^asbi ABa copGepa 

CBOM (fcyHKLJHH Ha npOTMBOnOJIOKHbie. 

3th CMCTeMbi cxeMaTMHecKM noKa3aHbi Ha 

PHC. 1-14, KOTOpbie miflHDCTpMpyiOT yCTpOMCTBO 

no M3o6peTeHMKD m cnoco6 OTBOAa Tenna 
aACop6i4MM, co3AaBaeMoro b peaKTope b 
npoi^ecce aACop6"L\nn. B ps^A© noKa3aHHbix 
ycTpowcTB b CMCTeMe i/icnonb3yeTCfi >khakhh 
TennoHOCHTenb b coctoahhh 0a3OBoro 
nepexofla ot >kmakocth k ra3y npi/i TeivinepaType, 
paBHoCi TeivinepaType peaKTopa-aAcop6epa v\nv\ 
6onee hm3kom. >Kmakmm TennoHOCMTenb, 
KOTopbiti MO>KeT npeACTaBn^Tb cooom >KHAKOCTb 
nnn CMecb whakom v\ rasoBofi ctDa3, 
HanpaBnaeTC^ b peaKTop-aAcop6ep, rAe 
nponcxoAUT TennooGivieH npi/i KOHTaKTe ero c 
a ago p6e h t o m bo Bpeiv/m 3K30TepMHHecKofi 
peaKL4MM aACop6i4MH. Tenno 3K30TepMHHecKi/iw 
peaKi^MM nepeAaeTCfi wnAKOMy TennoHocnTenfo, 
b pe3ynbTaTe Mero npoi/icxoAMT McnapeHne no 
MeHbLueCi iviepe nacTH >ki/iakoCi cjDa3bi 3ToPi CMecu 
m otboa Tenna. noKa3aHHa?i Ha pucyHKax 
cm ore Ma BKntonaeT KOHTyp TennonepeAann c 
TepMocucjDOHOM, KOTopbiw ooecnenwBaeT 
L^upKyn^mnHD >KHAKoro TennoHoci/iTena ot 
peaKTopa-aAcop6epa k KOHAeHcaTopy. TepMMH 
"TepMOCMcjDOH" 3Aecb oGo3HanaeT nioooM KOHTyp 
nnn cucTeiviy, b kotopom oxna>KAeHne peaKTopa 
ABn^eTCfl pe3ynbTaTOM c£a30Boro nepexoAa 
>KMAKoro TennoHOCHTenb I/inn xnaAareHTa, 
KOHAeHcaT KOToporo B03BpamaeTCfl Ha ypoBeHb 
>kmakocth b CMCTeMe noA Ae^CTBueM cnnbi 
TaxecTM. CucTeMbi MoryT 6biTb cnpoeKTupoBaHbi 
Arm ncnonb30BaHM?i xnaAareHTa CMCTeMbi b 
KanecTBe >KMAKoro TennoHOCHTena nnn Arm 
ncnonb30BaHH?i pa3nnHHbix, OTAenbHbix 

KOMn03MI4HM. 

HeOOXOAHMO OTMeTMTb, MTO B noKa3aHHbix 
3Aecb pa3nnHHbix cucTeMax cop6epbi nnn 
peaKTopbi MoryT BKnKDHaTb BHyTpeHHMe n/nnn 
BHeujHe noBepxHOCTM TennooGMeHa. B 
KOHAeHcaTopax MO>xeT npuMeH^Tbcn 
ecTecTBeHHoe nnn MCKyccTBeHHoe (BeHTwnaTop) 
KOHBeKTMBHoe oxna>KAeHne. Ha bxoa© b 
ncnapMTenb MoryT 6biTb ncnonbsoBaHbi 
pa3nnHHbie Tunbi APOccennpyHDii^nx ycTpoMCTB, 
TaKi/ix, KaK Kannnn^pHaiR Tpy6Ka, 
ApoccennpyK)LJ4MCi KnanaH, ApoccenbHbie 
OTBepcTHfl, nopMCTaa cpeAa n T.n. 06paTHbie 



KnanaHbi nnn KnanaHbi OAHOCTopoHHero 
AeMCTBMS MoryT 6biTb 3aMeHeHbi Ha 
perynnpyfOLL^ne KnanaHbi, HanpuMep Ha 
3neKrpoMarHMTHbie. HarpeBaTenbHbie 
sneMeHTbi, KOTopbie npuBOA^T b AeticTBue 

6 peaKTopbi- Aecop6epbi, MoryT 6biTb 
CMOHTupoBaHbi Ha noBepxHOCTflx TennooGMeHa, 
KaK noKa3aHO Ha pucyHKax, nn6o 6biTb BCTpoeHbi 
b cop6epbi. K HarpeBaTenbHbiM ycTpowcTBaM 
OTHOcflTcs GneKTpuHecKne npn6opbi BbicoKoro 

10 conpoTUBneHMfl unw HarpeBaTenn, nn6o MoxeT 
npon3BOAHTbC5R ncnonb30BaHne ropflnero 
>KMAKoro TennoHocnTen^ Mnn rop^neM bcan, v\nv\ 
napoBbix Tpy6, nnn AbiMorapHbix Tpy6, no 
KOTopbiM MAyT ropflHue ra3bi cropaHU?!, 
paAnai^noHHbiM HarpeB nnn nfo6oM noAXOA^U-iHM 

/5 MeTOA noABOAa Tenna. TaKMM oSpasoM, 
KOHKpeTHbie ASTann ycTpoPicTB noKa3aHbi TonbKO 
b i^enflx unniocTpai^nM, npn stom 
npeAycMOTpeHO, hto n3o6peTeHne He 
orpaHnneHO npuBeAeHHbiMn npuMepaMU ao rex 
nop, noKa sto He 6yfleT cnei4nanbHO oroBopeHO. 

20 Ha puc. 1 noKa3aHa aAcopGunoHHa^ 

cucTeMa TBepAoe Teno - nap. Ha pucyHKe 
M3o6pa>KeHa nonoBUHa i^nKna cucTeMbi, b 
kotopom peaKTop 10 flBnaeTca Ascop6epoM, a 
peaKTop 20 - aACopGepoM, PeaKTop-Aecop6ep 
10 noAorpeBaeTCfl aneKTpunecKMMH 

25 HarpeBaTenbHbiMM sneMeHTaMM 13, KOTopbie 
o6ecneHHBafOT Heo6xoAHMoe KonnnecTBO Tenna 
Arm npoBeAeHMfl SHAOTepMnnecKOM peaKi4MM 
Aecop6i4MM, onwcaHHOM Bbiiue. riepeAafOLAa^ 
Tenno noBepxHOCTb peaKTopa-aAcop6epa 20 

3Q CB^3aHa c KOHAeHcaTopoM 12 Tpy6onpoBOAaMH 
40 h 41. B noKa3aHHOM cucTeMe xnaAareHT 
Mcnonb3yfOT b KanecTBe ra30o6pa3Horo 
Bem,ecTBa, KOTopoe aAcop6MpyeTCfi n 
Aecop6npyeTCfl Ha TBepAOM aACop6eHTe, a 
TaioKe KaK >kmakmm TennoHOCHTenb An^ 

35 oxna>KAeHHfi aAcop6i4MOHHoro peaKTopa. Ha 
cxeMaTunecKM H3o6pa>KeHHOM ycTpoiicTBe Ha 
puc. 1 , TaK >Ke KaK n Ha cjonr. 3-1 1 , CTpenKH b 
pa3nuiHHbix Tpy6onpoBOAax noKa3biBaioT 
HanpaBneHne A&n>KeHH?i xnaAareHTa b 
onucaHHOM BbiLue nonyi^MKne. HeTKne CTpenKM 

40 nni/i CTpenKM, He3aKpaiueHHbie BHyTpn , 
o6o3HaMaraT noTOK napa xnaAareHTa, 
saiuTpuxoBaHHbie CTpenKM oSosHanatoT 
AByxcjDa3HbiM noTOK xnaAareHTa, 3anepHeHHbie 
CTpenKM o6o3HanafOT noTOK >KMAKoro 
xnaAareHTa. TpyoonpoBOAbi noA cop6epaMM 

45 3anonHeHbi >kmakmm xnaAareHTOM 

npn6nn3MTenbHO ao ypoBHFi 99. 

KorAa k HarpeBaTenbHbiM aneMeHTaM 13 
cop6epa 10 noABOA^T 3Heprwo, cop6eHT 
HarpeBaeTC5q ao Tex nop, noKa AaBneHne napoB 

5Q b HeM He npeBbicuT AaBneHne b KOHAeHcaTope 
12. B 3to BpeMfl napbi xnaAareHTa nocTynaioT 
H3 copoepa 10 nepe3 Tpy6y 23 n o6paTHbiM 
KnanaH 37 b BepTMKanbHyio Tpy6y 22, KOTopa^ 
coeAHHeHa c TpyooM 17, nepeAaioLAeM Tenno, b 
cop6epe 20. nap, nocTynanoLUUM b 

55 BepTHKanbHyio Tpy6y 22, co3AaeT scpcjDeKT 
"ny3bipbKOBoro Hacoca" n noAHMMaeT >khakmm 
xnaAareHT, HaxoA^mnCicfl b Tpyoe, k 
nepeAaioLAMM Tenno noBepxHOCT^M 
TennonepeAafOLnefi Tpy6bi 17. TaKMM o6pa30M, 
TennoHOCHTenb, HanpaBnneMbiPi b peaKTop 20, 

60 npeACTaBnaeT co6om CMecb kmakoto m 
napoo6pa3Horo xnaAareHTa. no Mepe Toro, KaK 
>kmakmm xnaAareHT ncnapaeTC5R Ha nepeAajOLAMX 
TennonoBepxHOCTfiM peaKTopa nonHOCTbto i/inn 
nacTMHHO, oh oxna>KAaeT peaKTop 20 ao 
TeMnepaTypbi, 6nn3Kow k TeMnepaType 
KOHAeHcanHM, h HaHMHaeTcn aAcopGi^Mfl 



xnaAareHTa Ha cop6eHTe. Tenno, 
BbiAeriiRfOLueecfl b npou,ecce 3K30TepMMHecKOM 
peaKUMM aAcopo~UMM, yAanaeTca 
McnapyiHDLL^HMCfi xnaflareHTOM, a TeMnepaTypa 
copo"epa noAAep>KMBaeTCfl Ha TaKOM ypoBHe, 
KOTopbiM omnHaeTcn ot TewinepaTypbi 
KOHAeHcaTopa Ha HecKonbKO rpaAycoB. 
XnaAareHT b BMfle AByxcfca3HOM cm ecu bhxoamt 
M3 peaKTopa 20 v\ HanpaBn^eTCfl b cenapaTop 
39, KOTopbiM o6bNHO npeACTaBnaeT co6om 
tpomhuk Ha TpySonpoBOAe, npuneivi napoBafl 
(pass xnaAareHTa HanpaBnaeTCfl b KOHAeHcaTop 
12 no Tpyb"e 41, a K\Ap,Kan nacTb xnaAareHTa 
B03BpaLAaeTC^ b Tpy6onpoBOA noA copb~epaMM 
no Tpy6e 42. McnapnTeribHbiM xnaAareHT 
KOHAeHCupyeTca b KOHAeHcaTope 12 n 

BO3BpaLL4aeT0fl B >KMAKOCTb b hm>khom 

Tpy6onpoBOAe no Tpy6e 21 . >Kmakmm xnaAareHT 
b HM>KHeM Tpy6e 44 TaioKe HanpaBnaeTca no 
Tpy6e 26 nepe3 APOCcenbHbiM KnanaH 35 Ans 
nuTaHMS HcnapnTena 14. ra30o6pa3HbiM 
xnaAareHT H3 McnapMTena HanpaBnaeTCfl no 
Tpy6e 24 b peaKTop-a6copoep. KnanaHbi 
OAHOCTopoHHero AeMCTBMfl 31 m 33 HanpaBnsiOT 
xnaAareHT b peaKTop b npoAon>KeHMe c(Da3bi 
peaKUMM aAcopo"4MH. l~lo 3aBepiueHMH 
BbiLueonncaHHoro nonyi^nKna cf)yHKL\Mn 
cop6epoB MeHfuoTca Ha npoTMBononoKHbie, Ana 
nero npeKpamaeTCfl noAana 3Heprwn k 
HarpeBaTenbHOMy sneMeHTy 13 peaKTopa 10, 
3Heprnfl noABOAHTCfl k HarpeBaTenbHOMy 
sneMeHTy 36 peaKTopa 20. KorAa aACop6eHT b 
peaKTope 12 HarpeBaeTca AOCTaTOHHO Ana Toro, 
HToSbi Hananacb ero Aecop6~u,Mfl, npMBOAMTca b 
AetiCTBue ny3bipbKOBbiM Hacoc 18, 
o6ecneMMBaioLqMM oxna>KAeHne peaKTopa 10, b 
3to BpeMfl b HeM HaHMHaeTcs aAcop6i4Mfl. 

3aMKHyTblM KOHTyp Tpy6onpOBOAOB, KOTOpbiM" 

HanpaBnaeT xnaAareHT b peaKTop-aAcopo"eHT, 
nnn b KOHAeHcaTop v\ oopaTHO b peaKTop nepe3 
ny3bipbKOBbiM Hacoc, o6pa3yeT TepMOCMcjooH, 
KOTopbiM 6bin ynoMAHyT paHee. 

ny3bipbKOBbie Hacocbi, nacTO Ha3biBaeMbie 
"ra3nncj3T", ncnonb3yeMbie Ana noAann 
KOHAeHcupoBaHHoro xnaAareHTa b 

peaKTop-ao~copo~ep, MoryT 6biTb npuBeAeHbi b 
Aei?icTBMe napoM, Aecop6npyeivibiM bo btopom 
peaKTope, KaK onwcaHO Bbinie n noKa3aHO Ha 
pwc. 1 , nn6o MoryT npuBOAHTbcs b AewcTBue 
HarpeBaTeneM, o6bNHO sneKTpuHecKUM , Ha 
BepTHKanbHOM CTOflKe Hacoca. HarpeBaTenb 
MoxeT 6biTb pacnono>KeH Ha BepTHKanbHOM nnn 
npn6nn3MTenbHO BepTMKanbHOM" Tpy6~e m HH>Ke 
ypoBHfi >khakoctm. TaKOM HarpeBaTenb, 
pa3Mei^eHHbiM Ha TpyconpoBOAe xnAKoro 
xnaAareHTa, Bbipa6~aTbiBaeT nap, npn 3tom 
nnoTHOCTb oxnaAHTena b BepTMKanbHOM CTo^Ke 

CTaHOBHTCfl HM>Ke, HeM nnOTHOCTb >KMAKOCTM B 

ocTanbHoPi nacTM cucTeMbi. llosTOMy 
oxnaAMTenb c napoM noHM>KeHHOM nnoTHOCTH 
noAHMMaeTCfl BBepx, co3AaBaa acjDcjDeKT Hacoca. 
npenMyLuecTBO b Mcnonb30BaHwn HarpeBaTenb 
B3aMeH Aecopo~npoBaHHoro napa Ana 
npuBeAeHna b AewcTBue ny3bipbKOBoro Hacoca 
3aKnK)HaeTCfi b tom, hto oho no3Bon?ieT HanaTb 
npou,ecc oxna>KAeHMfl n aAcop6u,nn b nepBOM 
peaKTope ao Toro, KaK npoTMBononoKHbiCi 
peaKTop HarpeeTca ao AOCTM>KeHHfl 
TeMnepaTypbi m AaBneHM^ Aecop6i4nn. 
Pe3ynbTaTOM 3Toro ycoBepiueHCTBOBaHUfl 
SBnaeTCfl coKpaLAeHMe o&\i\ev\ 
npoAonxnTenbHOCTM noAorpeBa n oxna>KAeHMb 
m yBennneHne cyMMapHOM 

xonoAonpon3BOAHTenbHOCTM cucTeMbi. 3tot 
3cf)4)eKT MO>KeT 6biTb AOCTumyT upv\ noMom.n 



napoBoro Hacoca, b kotopom noA AewcTBueM 
HarpeBa b Tpy6e, coAepwameCi >khakmm 
TennoHocnTenb nnn xnaAareHT, o6~pa3yeTca 
nap, n o^paTHbiCi KnanaH npeAOTBpaLi^aeT 
o6paTHbiM noTOK b pe3epByap >kmakoctm 

5 cucTeMbi, TeM caMbiM HarHeTafi noTOK 
oxnaA^Tenfl no HanpaBneHMK) k nepeAafOLU,MM 
Tenno noBepxHOCT^M peaKTopa-aAcop6epa. 
BnaroAapa HannHMK) oSpaTHoro KnanaHa HeT 
Heo6xoAMMOCTM b noAorpeBaTene Ha 

1Q BepTHKanbHOM CTO^Ke, nyBCTBHTenbHOCTb 
cucTeMbi k opMeHTau.nn noTOKa 3HaHMTenbHO 
CHM>KaeTCb h Ana noAann b Hacoc Tpe6yeTca 
MeHbLUMM Hanop >khakocth. 3tm y3nbi noKa3aHbi 
Ha pwc. 3, npHHeM HarpeBaTenH 47 h 49 
pacnono>KeHbi nocne o6paTHbix KnanaHOB 1 1 m 

/5 13 BAonb Tpy6onpoBOAOB 15 pe3epByapa 

>KMAKOCTM 71 . 

CucTeMa, noKa3aHHa;q Ha pwc. 1, MO>KeT 6biTb 
nyBCTBHTenbHOM k opneHTau,HM, noTOMy HTO 
nacTb naTpy^Ka noAann napa b ny3bipbKOBbiw 
Hacoc Aon>KHa 6biTb norpy>KeHa noA ypoBeHb 
20 >KHAKoro xnaAareHTa, b to BpeMfi KaK naTpyooK 
BXOAa Ha TennonepeAaK)Lnne noBepxHOCTM 
cop6epa B03ne BbixoAa M3 ny3bipbKOBoro 
Hacoca He AonxeH 6biTb norpy>KeH. TaKaa 

HyBCTBMTenbHOCTb K OpHeHTaL\MM MOJKeT 6blTb 

cymecTBeHHO noHH>KeHa nyTeM noAcoeAHHeHMn 
25 ny3bipbKOBoro Hacoca LuapHHpHbiM v\nv\ tm6khm 
coeAHHeHMeM, KaK noKa3aHO Ha pmc. 2. Ha 
pMcyHKe noKa3aHO, hto ny3bipbKOBbiM Hacoc 15 
CHa6>KeH AByM5i tm6kmmm LUapHMpHblMM 
coeAHHMTen^MH 19 m 29 c Tpyo~aMH 23 m 22 

COOTBeTCTBeHHO, HTO flaeT B03MO>KHOCTb HLDKHQM 

nacTM coeAHHMTenbHbix Tpy6, noA 

COeAHHHTenflMH, BXOAMTb BepTMKanbHO B 
pecuBep 27 hm>kg ypoBHjq >khakocth 99. 

Ha pmc. 4 noKa3aHa aAcop6i4MOHHafl 
CMCTeMa TBepAoe Teno - nap, KOHCTpyKU,MM 

35 kotopom no cyu^ecTBy aHanorMHHa noKa3aHHOM 
Ha pmc. 1 , ho BKnHDHaHDLnafl 3>KeKTop Ana noAaHM 
oxna>KAaHDLneM >kmakoctm b peaKTop-aAcop6ep. 
B noKa3aHHOM CMCTeMe 3>KeKTopbi 51 m 53, 
MHorAa o6o3HanaeMbie "MH^eKTopaMM", 
npeBpau^afOT KMHeTMHecKyfo SHeprMto napa 

40 McnapeHHoro xnaAareHTa b Hanop Ann noAaHM 
>KMAKoro xnaAareHTa b peaKTop. K 
npeMMymecTBaM sxeKTopoB nepeA 

ny3bipbKOBblMM HaCOCa MM OTHOCMTCfl 

noHM>KeHHan nyBCTBMTenbHOCTb k opMeHTauMM 
CMCTeMbi nyTeM Mcnonb30BaHMa pe3epByapa 

45 >kmakoctm 50, npeAnoHTMTenbHO MMeKDLU,ero 
KOHMHecKoe MnM ccjDepMHecKoe AHMine, MnM 
BbicoKoro u,MnMHApMHecKoro pe3epByapa, b 
KOTopbiM sxeKTopbi norpyxeHbi noA nioGbiM 
Tpe6yeMbiM yrnoM, 6onee UHTeHCMBHbM Hanop n 

5Q noAana >kmakoctm BMecTO AByxcf)a3HOM CMecM b 
cop6ep Ana oxna>KAeHMfl. LilapHMpHaa MnM 
n/i6Kafl u,Mpi<ynflL4MOHHafl Tpy6a, coeAMHeHHaa c 
3>KeKTopoM Ha AHe pe3epByapa, MOKeT TaioKe 
6biTb Mcnonb30BaHa nnn AanbHeMLiiero 
cHki>KeHkm HyBCTBHTenbHocTM k opneHTai4MM. 

55 Ha pMC 5, 6 m 7 noKa3aHbi copGi^MOHHbie 

CMCTeMbi, b KOTopbix Mcnonb3yeTCfl KOHTyp c 

TepMOCMCjDOHOM, B KOTOpOM CpeAa HaXOAMTCfl B 

cocTOAHMM cpa30Boro nepexoAa Ana 
oxna>KAeHMfl OAHoro M3 cop6epoB. KoHTyp c 
TepMOCMcjDOHOM Ha cop6epe, b kotopom 
60 npoM3BOAMTCJR Aecop6u,Mfl, npeKpau4aeT CBoe 
AeMCTBMe noA AaBneHMeM, BbipaoarrbiBaeMbiM b 
cop6epe. ripeKpameHMe pa6oTbi AononHfleTca 
BbiTecHeHMeM Bcero >kmakoto TennoHOCMTensq M3 

KOHTypa C TepMOCMCjDOHOM. Ha pmc. 5 m 6 

xnaAareHT CMCTeMbi ^BnaeTC^ TaioKe xmakmm 
TennoHOCMTeneM, b to BpeMfl KaK b CMCTeMe no 



puc. 7 ncnonb3yioTca oxnaAHTenb v\ >kmakhw 
TennoHOCMTenb pa3nnHHbix cocTaBOB. 

Ha puc. 5 cxeiviaTHHecKM noKa3aHa cucTeivia 
c TepMocnc|DOHOM, KOTOpaa npeKpaujaeT CBoe 
flewcTBue no nepeAane 3Heprnn KOHAeHcaTopy. 
B noKa3aHHOM nonyi^nKne copoep 10 aBnaeTca 
AecopoepoM b pe3yribTaTe noflBOAa 3Heprnn k 
HarpeBaTeribHOMy aneiweHTy 13, a copoep 20 
aBnaeTca a6cop6epoM. I~lpn gtom k ero 
HarpeBaTexifo OHeprna He noABOAHTca. KnanaHbi 
63 m 66 npeACTaBJiflfOT co6om ynpaBnaeMbie 
KnanaHbi c npuBOAOM. KorAa KnanaH 63 saKpbiT, 
TennonepeAaKDLMMe Tpy6bi 16 peaKTopa 10 He 
coeAHHeHbi c KOHAeHcaTopoM 12, nocpeACTBOM 
nero AaBneHne, co3flaBaeMoe b pe3ynbTaTe 
noflorpeBa, BbiTecHaeT ^hakh^ oxnaAHTenb M3 
Tpy6bi, nepeAajomeM Tenno, nepe3 coeAMHeHne 
77 b nepeAafOL^ne Tenno Tpy6bi peaKTopa 20. 
HanaribHoe AaBneHne, npeKpaujafOLnee 

AeMCTBMe KOHTypa C TepMOCHCf)OHOM, 

o6ecneHMBaeTCfl HarpeBaTen^MH peaicropoB mum 
BcnoMoraTenbHbiMW HarpeBaTenaMW, 

pacnOJ10>KeHHblMM B KOHType C TepMOCHCjDOHOM, 

KOTopbie MoryT ASMCTBOBaTb CTonbKO BpeMeHH 3 
CKoribKO TpeoyeTca, HTo6bi noAHaTb AaBneHne 
napa b KOHType ao BennHHHbi, AOCTaTOHHofi Ana 
Hanaria npoi^ecca npeKpameHwa Ae^CTBua. 

OAHaKO, K3K TOJIbKO HaHHeTCa ABCOpSl^Mfl, 

AaBJieHne Aecop6npyeMoro napa 

noAAep>KHBaeT KOHTyp b HeAeficTByfomeM 
nono^eHMM, tsm caMbiM cBOAa k MUHMMyiwy 
TennoByio SHeprnfo, pacxoAyeMyio Ha 
noAAepxaHne AasneHi/ia b Tpyoe, nepeAaHDiu.eM 
Tenno. KorAa KnanaH 66 OTKpbiT, xnaAareHT 
MoxeT npoxoAMTb nepe3 peaKTop 20 b 
KOHAeHcaTop v\ ncnapeHMe >KMAKoro xnaAareHTa 
b peaKTope 20 oxna>KAaeT ero ao TeivinepaTypbi 
aACop6i4HM, nocpeACTBOM Hero b HeM 
HanwHaeTca npoLjecc aAcop6i4Hn. HcnapeHne 
xnaAareHTa Aanee npoAonwaeTca Ana OTBOAa 
Tenna aAcop6i4HM. TaKUM o6pa30M OTKpbiTue 
KnanaHa 66 npuBOAUT k n3MeHeHnto qba3bi 
pa6oTbi KOHTypa TennonepeAann c 
TepMocucjDOHOM Me>KAy peaKTopoM 20 n 
KOHAeHcaTopoM, b to Bpeivm KaK 3aKpbiTne 
KnanaHa 63 npeKpaujaeT A^MCTBue KOHTypa c 
Tepi\/iocvic|DOHOM c peaKTopoM-AecopoepoM 10 
noA AB^CTBMeivi AaBneHwa, co3AaBaeivioro, KaK 
6bino onucaHO Bbiwe. B KOHi^e onucaHHoro 
nonyuMKna cjoyHKLjMi/i stmx AByx peaKTopoB 
MeHflHDTCfl Ha npoTHBononoKHbie, npn stom k 
HarpeBaTerifo 20 noABOAHTca aneKTpoaHeprwa 
Ana Hanana Aecop6i4MM, KnanaH 66 
3aKpbiBaeTCfl 3 npeKpau^aeTCfl noABOA 3Heprnn k 
HarpeBaTenK) peaKTopa 10 n KnanaH 63 
OTKpbiBaeTCfl. B ooei/ix c,ba3ax nonyijHKna noTOK 
oxnaAHTena perynwpyeTca xnanaHaMW 31, 33, 
62 m 65. 3tm KnanaHbi MoryT 6biTb o6paTHbiMH 
KfianaHaMM OAHOCTopoHHero AewcTBua nn6o 
ynpaBnaeMbiMH KnanaHaMi/i. YnpaBnaeMbie 
KnanaHbi nnn KnanaHbi c npuBOAOM 63 m 66 
MoryT npeACTaBnfiTb co6om aneKTpoMarHMTHbie 
KnanaHbi, nocneAOBaTenbHOCTb paooTbi 
KOTopbix onpeAenaeTca cooTBeTCTByjomnMM 
perynnpyeMbiMM KOHTypaMM, KOTopbie 
ncnonb3yK3TCfl Ana noABOAa m OTBOAa 3Heprnn k 
HarpeBaTennM. AnbTepHaTMBHO b KanecTBe 
ynpaBnaeMbix KnanaHOB c npuBOAOM MoryT 
npHMeHaTbca nopujHeBbie KnanaHbi, 
ynpaBnaeMbie AaBneHneM OKaToro B03Ayxa nnn 
AaBneHMeM napoB xnaAareHTa, 

Bbipa6aTbiBaeMbix b peaKrope-AecopGepe. 

flpyrow BapnaHT cucTeMbi c TepMocucjDOHOM, 
KOTopaa npeKpau^aeT CBoe AewcTBue noA 
AaBneHneM, noKa3aH Ha puc. 6. B 



M3o6pa>KeHHOM cucTeMe ncnonb30BaHbi 
TpexxoAOBbie KnanaHbi 72 m 73, perynnpyeivibie 
AaBneHneiw b coeAHHeHHbiM c humh cop6epe. 
KnanaHbi 72 n 73 ^BnflfOTca npy>KMHHbiMH 
KnanaHaivin c Tpeiwa OTBepcTH^MH, KOTopbie 

5 coeAUHHioT cooTBeTCTByKDL^Me cop6epbi M 
KOHAeHcaTop 12. Ecnn AasneHne b cop6epe 
MeHbiue nnn paBHO AasneHMio b KOHAeHcaTope, 
nopiueHb KnanaHa 79 BbiTecHFieTCfl b TaKoe 
nono>KeHne, b kotopom oh 3aKpbiBaeT 

1Q coeAHHeHne Me>KAy BbixoAOM Tpy6bi noTOKa 
Aecop6npoBaHHoro oxnaAHTena n 
KOHAeHcaTopoM m OTKpbiBaeT KOHTyp nepeAanw 
Tenna ot cop6epa k KOHAeHcaTopaM. B gtom 
nonoxeHnn noK33aH KnanaH 73. KorAa cop6ep 
HarpeBaeTca Ana Ascop6i4nn, noAHMMaioLneecfi 

75 b peaKTope AaeneHne BbiTecHfieT nopujeHb 
KnanaHa b npoTMBonono>KHoe HanpaBneHne, 
3aKpbiBaa KOHTyp nepeAann Tenna k 
KOHAeHcaTopy v\ HanpaBnas A©cop6npoBaHHbiM 
xnaAareHT Ana BbiTecHeHna >KMAKoro 
oxnaA^Tena H3 nepeAaioLAePi Tenno Tpy6bi 

20 peaKTopa 16 b nepeAaKDLuyio Tenno TpyGy 17 
peaKTopa 20 no Tpy6onpoBOAy 77. B AByx 
cucTeiviax, noKa3aHHbix Ha puc. 5 n 6, KnanaHbi 
c npuBOAOM, KOTopbie coeAMHflfOT 
cooTBeTCTByKDii^ne peaKTopbi c KOHAeHcaTopoM, 
npeAnoHTHTenbHO ynpaBnnroTca TaKUM 

25 o6pa30M, hto HenocpeACTBeHHoe coeAHHeHMe 
Me>KAy peaKTopoM m KOHAeHcaTopoM 
3aKpbiBaeTCfl, KaK TonbKO k HarpeBaTenio 
peaKTopa-Aecop6epa noABOAMTca 3Hepri/m. 
TaKoe ynpaBneHne o6ecneHHBaeT, HTo6bi 

3Q ncnapeHne xnaAareHTa b TennonepeAaiomeM 
Tpy6e peaKTopa He Hananocb paHbiue, HeM 
saKpoeTca KnanaH n BbiTecHMT xnaAareHT M3 
Tpy6bi. C 3toCi i^enbio npeAnoHTMTenbHbiM 
fiBnaeTca KnanaH c oneKTponpMBOAOM, KOTopbiM 

MO>KeT GblTb 3aKpblT B TOHHO Ha3H3HeHHOe 

35 BpeMa. TaKaa HacTpotiKa Heo6xoAHMa, HTo6bi 
CBecTM k MMHMMyMy 3aTpaTbi 3Heprnn. KaK 
noKa3aHO Ha puc. 5, KnanaH 63 3aKpbiT ao Tex 
nop, noKa b peaKTope 10 He oyAeT AOCTumyTO 
AaBneHne Aeoop6i4nn, b pesynbTaTe noAorpeBa 
xnaAareHTa b TennonepeAaioLneti Tpy6e 16 

40 noBbicnTca AasneHne napa, KOTopoe BbiTecHMT 
>kmakmm xnaAareHT us nepeAaioLnePi Tenno 
ceKi^nn peaKTopa 6e3 noMomn AaBneHna 
copSepa. 

YcTpowcTBa, noKa3aHHbie Ha puc. 5 n 6, 
MoryT 6biTb MOAUcjDHLinpoBaHbi Ana Toro, HTo6bi 

45 HanpaBnfiTb nap flecop6MpoBaHHoro xnaflareHTa 
HenocpeACTBeHHO b KOHAeHcaTop, MMHya 
ceKuywo TennonepeAann peaKTopa. TaK, 
HanpuMep, Ha puc. 5 Tpy6onpoBOAbi 61 m 64 
MoryT coeAMHaTbca c BepxHUM Tpy6onpoBOAOM 

5Q 59, nn6o paHbLue no xoAy noTOKa, neM KnanaHbi 

63 M 66 COOTBeTCTBeHHO. 

KnanaHbi OAHOCTopoHHero AePicTBua 62 n 65 
MoryT 6biTb 3aMeHeHbi KnanaHaMU c 
TepMoperynaTopaMM c AaTHMKOM, coeAMHeHHbiM 
c HarpeBaTeneM peaKTopa Ana Toro, HTo6bi 
55 HanpaBMTb Aecop6npoBaHHbiCi xnaAareHT b 
KOHAeHcaTop 12. B KanecTBe anbTepHaTMBHoro 
BapnaHTa Ana stom xe i4enn MO>KeT 6biTb 
ncnonb30BaH sneKTpoMarHMTHbm KnanaH. 

AHanorMHHO MO>KeT 6blTb MOAMC|3MI4HpOBaHO 

ycTpoMCTBO, noKa3aHHoe Ha pwc. 6. 
60 b cucTeMe, noKa3aHHOM Ha puc. 7, cucTeMa 

C TepMOCMCjDOHOM, A^MCTBUe KOTOpOM 

npeKpamaeTca AaBneHneM, ncnonb3yiOTca 
pa3Hbie KOHAeHcaTopbi Ana xnaAareHTa m 
oxnaA^Tena (TennoHocnTena), n 
BcnoMoraTenbHbie KOHTypbi noTOKOB. TaKaa 
cxeMa ycTaHOBKM MO>KeT 6biTb 



npeflnoHTHTeribHOM no cpaBHeHUfo c paHee 

OnMCaHHbIMM CMCTBMaMU, B KOTOpblX 

ncnonbayjoTCfl >kmakmm oxnaflHTenb m xnaAareHT 

BCSM CHCTeMbl OAHOrO COCTaBa H B KOTOpblX 

TpeoyeTca TonbKO oflMH KOHAeHcaTop, npi/ineM 
>KeriaTeribHO CBecTM k MMHUN/iyiwy KoriM"-iecTBo 
xnaAareHTa b CHCTeMe, pa3pei_UMTb 
Mcnonb30BaTb >khakmCi TennoHOCMTerib c 
ynyHLUBHHbiMn noKa3aTenflMM TennonepeAaHH, 
nn6o pa3peujMTb ncnonb30BaHne pa3JiMHHbix 
bbjiuhmh AaBneHMfl b Tenno nepeAafo mux 
KOMnoHeHTax cwcTeMbi. ripniviepaMM 

3CjX)DeKTHBHblX TenJIOnepeAaNDLL^MX >KHAKOCTeW 
Ana nOAO^HblX CMCTeM 9\BT]9\\OTC9\ BORa, OlHpTbl, 

nerKne yrneBOAopoAbi, TennonepeAaioLnne 
Macna m "flOyTEPM®" - Tenno nepeAafOLnaa 
cpeAa c cpa30BbiM nepexoAOM. 

Ha puc. 7 noKa3aHO, hto KnanaHbi 60 m 67 
3aKpbiTbi Ana Toro, HTo6bi npeKpaTMTb AeCiCTBue 
TepMocnc|DOHa cooTBeTCTByioLUHX cop6epoB BO 
Bpeivm Aecop6i^nn. TaK, bo Bpeivia nonyi^HKna 
Aecop6i4HM b peaKTope 10, KorAa SHepn/m 
noABOAHTCfl k HarpeBaTenKD 16, AaBneHMe, 
KOTopoe noBbiLLiaeTCfl b peaKTope, BbnecHfleT 
>kmakmw oxnaAMTerib H3 TennonepeAaHDmew 
Tpy6bi 16. KnanaHbi 60 n 67 MoryT 6biTb 
npuBeAeHbi b p,e\ACTB\Ae 3JieKTponpnBOAOM, 
TepMopene mjim AaBneHneM. KaK 6bino noKS3aHO 
paHee, npeAnoHTMTenbHO, HTo6bi KnanaH, 
coeA^HflfOLHHM peaKTop-Aecop6ep c 
KOHASHcaTopoM oxnaAMTena 12, 6bin 3aKpbiT ao 
Hanana noABOAa SHeprnn k HarpeBaTenio 
peaKTopa- Aecopoepa c Ljenbio CBecTH k 
MMHMMyMy noTepn Tenna c HcnapflfoinwMCfl 
oxnaAHTeneiwi. KnanaHbi, KOTopbie npi/iBOAaTca b 
AewcTBue aneKTponpuBOAOM nnn Tepiwopene, 
ABrmioTCfl npeAnoMTMTeribHbiMn Ana stow u,en\A. 
B KOHType c TepMocnc(DOHOM MoryT 6biTb 
npeAycMOTpeHbi BcnoMoraTenbHbie 
HarpeBaTenn, k KOTopbiM SHeprna noABOAHTCfl 
ToribKO Ha BpeMfl, AOCTaTOHHoe Ana 
npeKpameHna AewcTBHfl KOHTypa, T.e. ao rex 
nop, noKa AaBneHHe H3 HarpeBaeMoro 
peaKTopa-Aecop6epa He co3AacT AOCTaTOHHoe 
AaBJieHwe napa Ana ero npneivia. 
CKOHAeHcupoBaHHbm xnaAareHT HanpaBrmeTCfl 
no Tpy6onpoBOAy 58 nepe3 ApocceribHbiCi 
BeHTunb 35 b ncnapMTerib 14, b to BpeM* KaK 
CKOHASHCupoBaHHbiM oxnaAMTenb HanpaBJi?ieTca 
b peaKTop-aAcop6ep no Tpy6onpoBOAy 21. 
McnapeHHbiki xnaAareHT HanpaBJiseTca no 
TpySonpoBOAy 24 n Mepe3 KnanaH 33 n 
Tpy6onpoBOA 46 k peaKTopy-aflcop6epy 20 b 
noK33aHHOM Ha pwcyHKe nonyi4HKfie. M CHOBa b 
KOHue onucaHHoro npouecca cfcyHKUHH o6oi/ix 
copoepoB M3MeHfiioTCfl Ha npoTMBonono>KHbie. 
BcnoMoraTenbHbiM oxnaAMTerib (>khakww 
TennoHocnTenb) 3anonHfleT TpyoonpoBOAbi ao 
ypoBH?i 99, hto TaioKe noKa3aHO Ha pucyHKe. 

Ha puc. 8, 9 m 10 noKa3aHa cop6i_jnoHHafl 
cucTeivia, b kotopom ncnonb3yeTCjq TepMocucjDOH, 
KOTopbiPi npuBOAHTCjR b AewcTBue AaBneHneM, 
npuneM AaBneHkie Aecop6i4MH npuBOAUT b 
AewcTBue KOHTyp TennonepeAann, b OTnunne ot 
cucTeM, b KOTopbix A^BneHne npeKpaLnaeT 
AewcTBue cwcTeM c TepMocucfjoHaMU, 
noKa33HHbix Ha puic. 5-7. Tepiviocnc|DOHbi, 
npuBOAHMbie b AeficTBMe AaBneHneM, 
o6ecneHMBaioT npuBeAeHne b AewcTBue 
Tennoo6ivieHa Me>KAy cop6epaivin, T.e. oamh 
cop6ep npuBOA^T b AeMCTBue otboa Tenna ot 
Apyroro cop6epa. ripen My mecT bom TaKoPi 
cncTeMbi flBnaeTCfl yMeHbLueHiie kinw 
nnKBMAau,H5q TpyAHOCTeM cornacoBaHH^, 
npHMMHOM KOTopbix {RBnjieTCfl npeKpau^eHMe 



AeMCTBue Tennoo6MeHa, n HcicnfOHeHMe noTepb 
3Heprnn HarpeBaTen^, CB^3aHHOM c TeM, hto 
xnaAareHT McnapsqeTC^ ao Toro, KaK 
npeKpamaeTC?i AOMCTBue KOHTypa 
TennonepeAann. 

5 CUCTeMa C TepMOCMCfDOHOM, KOTopaa 

npuBOAMTCfl b AeMCTBue AaBneHneM, 
noKa3aHHaa Ha pkic. 8, BKJifOHaeT KOHAeHcaTop 
AecjonerMaTopHoro Tuna 70 Ana KOHAeHcai^nn 
xnaAareHTa, KOTopbiti ^BnneTCfl TaioKe 

1Q oxnaA^TeneM nnn >khakmm TennoHocnTeneM. 
ripw pa6oTe noKa3aHHoro nonyi4MKna peaKrop 90 
ABnaeTCfl A©cop6epoM, npuneM ncnapeHHbiw 
xnaAareHT HanpaBnaeTCfl H3 Hero nepe3 KnanaH 
OAHOCTopoHHero Ae^CTBUfi 91 n TpyoonpoBOA 
96, nepe3 pe3epByap 85 b nepeAaioLL|yfo Tenno 

75 noBepxHOCTb peaKTopa-aAcopoepa 80 no 
Tpy6onpoBOAy 97. flaBneHMe H3 
peaKTopa-Aecop6epa n Aecop6npoBaHHbiM 
xnaAareHT HameTaioT >KHAKMki xnaAareHT H3 
pe3epByapa 85 b nepeAafOLAyio Tenno 
noBepxHOCTb 48 peaKTopa 80, rAe oh 

20 ncnap^eTcyi m oxna>KAaeT peaKTop, OTBOAa 
Tenno aAcop6i_\nn. I~lap xnaAareHTa, 
CKOHAeHCupoBaHHbiM b KOHAeHcaTope 70, 
B03BpaLAaeTca b peaKTop 80 Ana HenpepbiBHoro 
oxna>KAeHna. HarpeBaTenbHbie sneMeHTbi 92 v\ 
98 noKa3aHbi b cooTBeTCTByioLL^MX peaKTopax, 

25 TaK >Ke KaK ypoBeHb >khakoctm 99 Ana 
unniocTpupyeMoro nonyi4MKna. no KannnnfipHOM 
TpySKe 83 wnn aHanornHHOMy 

Apoccen n py hd meMy ycTpoMCTBy >kmakmm 
xnaAareHT HanpaBnaeTC^ b ncnapnTenb 14 Ana 

3Q pacujupeHMfi m noAann b peaKTop- aAcop6ep 
4epe3 Tpy6onpoBOA 87. 

B cucTeMe, anbTepHaTMBHOM cucTeMe c 
oahum KOHAeHcaTopoM AecfcnerMaTopHoro Tuna, 
noKa3aHHoPi Ha puc. 8, MoryT Mcnonb30BaTbcn 
OTAenbHbie B03BpaTHbie otctomhmkm Ana 

35 CKOHAeHcupoBaHHoro xnaAareHTa m Ana 
ni/iTaHM^ TepMocucjDOHa. TaKoe ycTpotfcTBO 
noKa3aHO Ha puc. 9, npuneM b noKa3aHHOM 
nonyi^MKne peaKTop 90 flBnaeTCfl Aocop6epoM 
xnaAareHTa, a peaKTop 80 - aACop6epoM. 
>Kmakhw xnaAareHT, HanpaBneHHbifi b 

40 peaKTop-aACop6ep 80, McnapaeTca b 

pe3ynbTaTe TennonepeAaMM no Bcefi 
nepeAaioLi^ePi Tenno noBepxHOCTH ceKi^nn 48, 
npuneM ncnapeHHbiw xnaAareHT HanpaBnaeTca 
b KOHAeHcaTop 95. CucTeMa, noKa3aHHafl Ha 
puc. 8, MoxeT TaioKe BKmonaTb o6paTHbie 

45 KnanaHbi n oaho ApoccennpyKDLL^ee ycTpowcTBO 
Ana nuTaHUjq ncnapnTen^ 14, KaK noKa3aHO Ha 
puc. 9, Ana npeAOTBpaLneHMfl yTe^KM >kmakocth 
Me>KAy CTeHKaMH. 

B eme oahom anbTepHaTMBHOM cucTeMe, 

5Q noKa3aHHoPi Ha puc. 10, ncnonbsyeTca 
oxnaAHTenb nnn >kmakhm TennoHOCMTenb, 
OTnu^HbiM ot xnaAareHTa cucTeMbi. B 3ToPi 

KOHCTpyKI4MM CMCTeMa C TepMOCMCjDOHOM , 

npuBOAHMbiM b AeMCTBue AaBneHneM, BKrifonaeT 
MeMSpaHbi, ycTaHOBneHHbie b pe3epByapax, 

55 KOTopbie nepeMeu^aioT >kmakmCi oxnaAHTenb, 
ncnonb3ya AaBneHne, npn stom xnaAareHT m 
oxnaAMTenb He CMeiunBaKOTCfl. B noKa3aHHOM Ha 
pucyHKe nonyi^MKne, noA Ae^cTBueM AaBneHMfl 
\A3 peaKTopa-Aecop6epa 90 AecopGnpoBaHHbiw 
xnaAareHT HanpaBnaeTca nepe3 Tpy6onpoBOA 

60 108 b pe3epByap 101, rAe oh AaBMT Ha 
MeM6paHy 116, HTo6bi BbiTecHMTb >kmakmm 
oxnaA^Tenb M3 HM>KHeti nonocTH 117 b 
peaKTop-aACop6ep 80 no Tpy6onpoBOAy 114. 
l/lcnapeHHbiM >kmakhm oxnaAMTenb CHOBa 
HanpaBnseTC?i b KOHAeHcaTop oxnaAHTenq 95, a 
CKOHAeHCMpoBaHHaa >KMAKOCTb noAaeTca 



o6paTHO b pe3epByap 101. XnaAareHT, 
aflcop6npoBaHHbiw b peaKTope-aAcop6epe 80, 
HanpaBnaeTca TyAa >fce H3 ncnapnTena 14, 
npwneM nacTb Aecop6npoBaHHoro xnaAareHTa 
M3 peaKTopa 90 OTAenaeTca b Tpy6onpoBOAe 

108 h no TpyGonpoBOAy 115 nepea KiianaH 
OAHOCTopoHHero rgwctbwr 107 n TpyGonpoBOA 

109 HanpaBJineTCfl b ko has h ca to p xnaAareHTa 
110. noKa3aHHas Ha pucyHKe MeMopaHa MO>KeT 
6biTb 3aivieHeHa ApyrnMM yorponcTBaM n , 
KOTopbie p,3\ot B03MO>KHOCTb nepeMeu^aTb 
noBepxHOCTb pa3Aena. HanpnMep, Ha 
noBepxHOCTH pa3Aena >KHAKOCTb - ra3 Arm 
nepeivieLAeHna >KHAKoro TennoHocnTena noA 
AeMCTBueM AaBneHi/ifi ra3a MoryT 6~biTb 
ncnorib30BaHbi cmibcjDOHbi, nopiuHH n T.n. 

CtfCTeMbl C TepMOCMCjDOHOM, npnBOAnMbie B 

AewcTBMe AaBneHneM, b KOTopbix npnMeHseTca 
xnaflareHT, aHanornnHbm \asiv\ cnrmnafOLAi/Mca ot 
oxnaAHTerifi, moh/t TaioKe npuBOAHTbc^ b 
AewcTBue HeoonbiuHM HarpeBaTeneM, 
pa3MeLAeHHbiM b pe3epByape oxnaAnTena. TaK, 
b pe3epByapax 85 n 86 cncTeM, noKa3aHHbix Ha 
puc. 8 n 9, MoryT 6biTb npeAycMOTpeHbi 
HarpeBaTenn 89 Ana Toro, HTo6bi co3AaTb 
AaBneHne n BbiTecHMTb oxnaAHTenb b KOHTyp 
TepMocucjDOHa. npeMMymecTBOM ncnorib30BaHna 
3thx HarpeBaTenew flBnaeTCfl to, hto 
oxna>KAeHne n aAcop6i4nn MoryT HanaTbCfl ao 
Toro, KaK b npoTMBonono>KHOM peaKTope 
co3AaeTCfl AaBneHne Aecop6i4MH, npn stom 
AOCTuraeTca coKpameHne oGmero BpeMeHW 
oxna>KAeHM5R/HarpeBa n yBeni/ineHne huctom 
xonoAonpon3BOAHTenbHOCTM cucTeivibi. KaK 
6bino onucaHO Bbiuje, b KanecTBe BapnaHTa 
cucTeivibi c ny3bipbKOBbiivi HacocoM, noKa3aHHbiM 
Ha puc. 1 , MO>KeT 6biTb ncnonb30BaHO 
coneTaHne HarpeBaTena n AecopSnpoBaHHoro 
napa, hto oSecnennBaeT BbiroAy bo BpeivieHU, 
npn 3tom CBOAMTCfl k MMHMMyiviy noTpe6neHne 
3Heprnn: KaK TonbKO b npoTHBonono>KHOM 
peaKTope AQCTurHyTO AaBneHi/ie Aecopo"i_|nn, 
HarpeBaTerib mo>k0t 6biTb BbiKnroneH. 

YcTpoCicTBa ati^ OTBOAa Tenna, 

BKnfOHaJOLUMe KOHTypbl C TepMOCHCjDOHOM nnn 

u,HKTibi Anfl oxna>KAeHHfl 

peaKTopoB-aAcop6epoB, MoryT 6biTb 

ncnonb30BaHbi c MHorocTaAnnHbiMW cucTeMaivin 
Tuna Tex, cyu^HOCTb KOTopbix pacKpbiTa b 
naTeHTax CLUA NN 5079928 ki 5263330. B TaKMX 

MHOrOCTaAMMHblX CMCTeMaX C A^CKpeTHblM 

nocTOflHHbiM AsisneHneM KOHTypbl 
TennonepeAann c TepMocwcjDOHOM MoryT 6biTb 
npeAycMOTpeHbi Me>KAy coceflHMMH peaKTopaivin 
6onee BbicoKofi n conee hm3kom CTaAnn. 
HanpuMep, b TpexcTaAH^HOM cncTeMe MoryT 
6biTb ncnonb30BaHbi Tpn TennonepeAaHDmux 
KOHTypa c TepMOCUCjDOHOM, oahh Me>KAy 
peaKTopaMU cpeAHePi n caMofi BbicoKon CTaAnn, 
oahh Me>KAy peaKTopaMU cpeAHefi n caMotf 
HH>KHeM CTaflMM m oflMH Me>Kfly peaKTopoM CaMOM 
HH3i_LieM CTaAUM n KOHAeHcaTopoM. flna 
peaKTopoB oonee BbicoKon CTaAnn peaKTopbi 
6onee hm3kom ct3amh BbinonHflKrr c£yHKi4wo 
"nornoTMTenjq Tenna" i/inn KOHAeHcaTopa 
>KMAKoro TennoHocnTenn, a peaKTop caMOM 
hh3kom CTaAnn nepeAaeT Tenno 
HenocpeACTBeHHO KOHASHcaTopy . 3tm KOHTypbl c 
TepMOCHC)DOHOM Mcnonb3yiOT >kmakmCi 
TennoHocnTenb b CTaAnn c)Da30Boro nepexoAa b 
KOHTypax Ana TennonepeAann c TepMocucjDOHOM 
m MoryT 6biTb CHa6>KeHbi Tpy6onpoBOAaMH 
ABOMHoro 141/iKna, nepeAaK)U4MMM Tenno, hto 
pacKpbiBaeTCfi b ynoMSHyTOM Bbiuje 3aflBKe CLUA 
07/931036. B noAoSHbix MHorocTaAHMHbix 



HMKnax c peaKTopaMU , b KOTopbix 
ocyiAecTBnaeTCfl nepeAana Tenna n b KOTopbix 
ncnonb3yhOTCfl Tpn peaKTopa nnn 6onee, KOHTyp 
CaMOM HM3KOL1 CTaAMU MO>KeT ncnonb30BaTb 
xnaAareHT cucTeMbi ati^ nepeAann Tenna 

5 KOHAeHcaTopy xnaAareHTa, nn6o oxnaAHTenio m 
KOHAeHcaTopy OTAenbHO. PeaKTopbi oonee 
BbicoKnx CTaAMki o6bNHO Mcnonb3ytoT 
oxnaAMTenb, OTnwHHbiw ot xnaAareHTa cucTeMbi, 
BnnoTb ao Toro, hto b gtmx cucTeMax 

1Q npuMeHfleTca xnaAareHT HH3Koro A^BneHun 
Tuna BOflbi. 

Ha puc. 1 1 noKa3aHa AByxcTaAHMHaa 

CHCTeMa C AUCKpeTHblM nOCTOflHHblM 

AaBneHneM. HeooxoAHMO oTMeTMTb, hto 
cxeMaTunecKM n3o6pa>KeHHajR cucTeMa noAO^Ha 
/5 KOHCTpyKi^i/ifiM cucTeM, noKa3aHHbix Ha puc. 7 n 

8, BKntOHafOLi^HX KOHTypbl C TepMOCMCpOHOM, 

npuBOAMMbie b AePicTBue AasneHneM, KOTopoe 
ncnonb3yeTCfl Ha o6enx CTaAM^x. B noKa3aHHOM 
Ha pucyHKe cucTeMe peaKTopbi 110 m 120 
npeACTaBn^fOT coGow peaKTopbi 6onee hh3kom 

20 cTaAnn (oxnaAHTenn), a peaKTopbi 130 m 140 
flBnatoTCfl peaKTopaMU 6onee BbicoKOM CTaAnn 
(HarpeBaTenn). Heo6xoAHMO TaioKe OTMeTMTb, 
hto b peaKTopax 6onee BbicoKoPi CTaAHH 130 n 
140 ncnonb3yeTCfl oxnaAHTenb, OTnuHHbiM ot 
xnaAareHTa, b to BpeMn KaK b peaKTopax 6onee 

25 hm3koPi CTaAnn 110 n 120 ncnonb3yeTCfl 
xnaAareHT cucTeMbi b KanecTBe oxnaAMTen^ 
Ans OTBOAa Tenna b KOHAeHcaTop 121. 
Cop6epbi 6onee hm3kom CTaAMM MoryT BKnfonaTb 
KOMnoHeHTbi ceKL^nn TennonepeAann ABOMHoro 

3Q i^nKna Tuna Tex, hto noKa3aHbi n onucaHbi b 
cepnn 3a?iBOK CLUA N 07/931036. B KanecTBe 
anbTepHaTMBbi ceKi^na TennonepeAann 148 
MO>KeT 6biTb cnpoeKTnpoBaHa Ana KOHAeHcau,HM 
TennoHocnTens b He6onbiuoM Tpy6e 143, 
KOTopaa MMeeT bha 3MeeBMKa v\ pacnono>KeHa 

35 BHyTpn SonbLueM TpySbi 149, b kotopom 
coAep>KHTCfi >KMAKOCTb, otboa^i mafl Tenno, KaK 
cxeiviaTHHecKn noKa3aHO b peaKTopax 110 m 120. 

Ha puc. 1 1 n3o6pa>KeH nonyi^MKn cucTeMbi c 
peaKTopoM 120, b kotopom ASCop6npyeTca 
xnaAareHT, b to BpeMfl KaK b peaKTope 140 

40 xnaAareHT aACop6npyeTca. H3 

peaKTopa-AecopGepa 130 nap xnaAareHTa 
HanpaBnaeTcs b pe3epByap 101, pacLunpfla 
MeM6paHy 1 1 6 n BbiTecHflfl TennoHocnTenb M3 
pe3epByapa. TennoHocnTenb o6o3HaneH 
nyHKTnpoM. >Khakhm TennoHocnTenb 

45 HanpaBnaeTCfl b peaKTop-aAcop6ep 140, b 
kotopom oh McnapaeTCfl, oxna>KAaa peaKTop. 
OTCKDAa ncnapeHHbiM TennoHocnTenb 
HanpaBnaeTca b peaKTop-Aecop6ep HMXHen 
CTaHKM 120 n KOHAeHcwpyeTCfl b HeM npn 6onee 

5Q HH3KOM TeMnepaType KOHAeHcai^nn. 

riapoo6pa3Hbm xnaAareHT, AecopGnpoBaHHbm b 
peaKTope 120, HanpaBnaeTca nepe3 pe3epByap 
138 n CMeLUHBaeTCfl c >khakhm 
CKOHAeHcnpoBaHHbiM xnaAareHTOM b 
TpySonpoBOAe 144. 3aTeM CMecb HanpaBnaeTca 

55 b peaKTop 110 npn noMomn AeMCTByjou^ero 

KOHTypa C TepMOCUCjDOHOM, CMOHTHpOBaHHOrO B 

ceKi4nn TennonepeAann 148 Ana ooecneneHnfl 
oxna>KAeHna nyTeM TennonepeAann. B 
noKa3aHHbix ycTponcTBe n cncTeMe ncnapnTenb 
xnaAareHTa 125 oSecnennBaeT ncnapeHne 
60 xnaAareHTa Ana peaKTopoB-aAcop6epoB. 
HeoSxoAUMO noHATb, hto xota Ha pucyHKe 
noKa3aHa AByxcTaAHMHaa cucTeMa, Ana Toro, 
HTo6bi ncnonb30BaTb npenMymecTBO 
TennonepeAann b KOHType c TepMocncjDOHOM, to 
ecTb npenMyL^ecTBa 3Toro n3o6peTeHn?i, MO>KeT 
6biTb ncnonb3DBaHa nK)6afl MHorocTaAnnHafi 
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cudeivia. 

CnoreMa, noKa3aHHaa Ha pMC. 12, 
npeACTaBnaeT co6oh npHMep perynnpoBaHHfl 
KOHTypa c TepMocucjDOHOM, OTBOflfiLi^nM Tenno, 
ncnojib3yKJLL^ero flaBneHne xnaAareHTa Ha Bcex 
CTaflMflX B npOTklBOnOJIOKHOCTb ncnonb30BaHMfi 
flByx cop6epoB Ha Ka>KfloPi CTaflnn , KaK noKa3aHO 
paHee. TaKMM oo"pa30M, b noKa3aHHOH 

flByXCTaflUMHOM CUCTeMe C AHCKpeTHbIM 

nocTOAHHbiM .qaBJieHneM nap xnaAareHTa H3 
peaKTopa BTopon CTaAMH 134 npHBOAHT b 
AeficTBwe otboaalahm Tenno TepMocucjDOH Ha 
nepBOM daAnn peaKTopa 124, b kotopom 
nponcxoAUT aAcopo~u,Hfl. PerynnpoBaHne 
TennoHocnTen^ 131, KOTopbin noKa3aH 
LUTpuxoBKOM, b Tpy6e, nepeAatomen Tenno, 
npoxoA^meM Me>KAy AByMfl peaKTopaMH, 
npon3BOAHTCfl nyTeM ncnonb30BaHHfl KnanaHa 

129, KOTOpblH MO>KeT BKnfOMaTbCfl BHeLUHHMH 

cunaMM, Hanpniviep aneKTpoMamnTHbiM 
KnanaHOM. Mctohhhk Tenna 127 o6ecnennBaeT 
noABOA Tenna k >KHAKOMy TennoHocnTenfo Arm 
npHBeAeHHfl b Ae^cTBue peaKU.nn Aecop6u,MM b 
CHCTeivie. YpoBHM xonoAHoro TennoHOCHTena 99 

nOKa33Hbl Anfl CHCTeMbl, COCTOflLUeH H3 

McnapHTen^ 122, APOccenHpyroLuero 
yorpoHCTBa 123 h KOHAeHcaTopa xnaAareHTa 
1 29 . I~lap xnaAareHTa ot peaKTopa BTopon 

CT3AH h 134 npHBOAHT B AeHCTBMe OTBOAfllAH^ 

Tenno TepMocnc|DOH peaKTopa nepBOH CTaAHH 

124, KOTOpOM MO>KeT BIOIfOHaTb CeKL4MHD 

nepeAann Tenna Ana oxna>KAeHM£ peaKTopa, KaK 
6bino onncaHO paHee a/i* peaKTopoB HH3i_ueM 
CTaAHH Ha pnc. 1 1 . IHpHBeAeHHe B AS^CTBHe 
mo>kgt 6biTb npon3BeAeHO AasneHHeM, KaK 
noKa3aHO Ha pncyHKe, nnn: noTOKOM, HanpHMep 
ny3bipbKOBbiM Hacoc nnn 3>KeKTop, nn6o 
MexaHHHecKMM Hacoc. CTpenKH, noKa3biBafoiAne 
>KMAKyto, ra30o6pa3HyK) h CMewaHHyKO c|Da3bi 
xnaAareHTa, He noK33aHbi. 

Ha pMC. 13 noKa3aHO yorpoHCTBO 
oxn a>KAa \ou\ew CHCTeMbi nepnoAHHecKoro 
AencTBHH, b kotopom ncnonb3yeTC5R oahh 
peaKTop nnn cop6ep. 3Ta nepnoAHHecKaa 
OAHOCTaAHMHaa CHCTeiwia H3o6pa>KeHa c 
KOHTypOM C TepMOCMCjDOHOM atia oxna>t<AeHHfl 
peaKTopa b npou,ecce aAcop6u.nn, npn stom 
KnanaH 151 OTKpbiT, HTo6"bi 3aBepujHTb otboa 
Tenna H3 KOHTypa c TepMocnc^oHOM b 
KOHAeHcaTope 153 h nepe3 Tpy6onpoBOA 156 
B03BpaTHTb b ceKLjHK) nepeAaHH Tenna peaKTopa 
160. B n po Aon>Ke h h h aACop6"u,HH >khakhh 
xnaAareHT ncnapfleTca b ceKU,HH nepeAann 
Tenna h npn OTKpbiTOM KpaHe 151 npHBOAHT b 
AencTBHe KOHTyp c TepMocncjDOHOM. B npou,ecce 
AecopGi^MM b pe3ynbTaTe 3aKpbiTna KnanaHa 151 
h noABOAa SHeprnn k HarpeBaTenra 158 
TepMOCHcjDOH nepecTaeT AencTBOBaTb, npn stom 
noBbiujeHHoe AaBneHHe napa b ceKU,HH 
nepeAaHH Tenna 160 3Toro peaicropa BbiTecH^eT 
>khakhh xnaAareHT H3 Tpy6, nepeAafOLU,HX Tenno, 
m nonHOCTbK) npeKpau^aeT Ae^cTBHe 
TepMOCHCpOHa, HTo6bi npeAOTBpaTHTb otboa 
Tenna. CncTeivia BKntonaeT pe3epByap 152 Ana 
>KMAKoro xnaAareHTa, KnanaHbi OAHOCTopoHHero 
AeMCTBHn 157 h 159, ncnapHTenb 154 h 
ApoccennpyK)Lnee ycrponcTBO 155. Pe3epByap 
MoxeT BKnfonaTb noAorpeBaTenb, KOTopbiH 

npHBOAHTCfl B AeHCTBMe Anfl BblTeCHeHHfl H3 

Hero xnaAareHTa. B KanecTBe anbTepHaTMBbi 
pe3epByap MO>KeT 6biTb 3aMeHeH MexaHnnecKi/iM 
HacocoM nnn napoBbiM HacocoM c 
HarpeBaTeneiw n/nnn o6paTHbiM KnanaHOM Ana 
noAa^M khakocth b CHCTeMy. CTpenKH, 
noKa3biBafomHe pa3nHHHbie c|Da3bi xnaAareHTa, 
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TaioKe He noKa3aHbi. 

KaK 3Aecb noKa3aHO, KOHTypbi c 
TepMOCHcjDOHOM A^i^ OTBOAa Tenna npHBOA^Tca 

B A^HCTBHe HaCOCHblMH yCTpOHCTBaMH, TaKHMH, 

KaK ny3bipbKOBbiH Hacoc, napoBOH Hacoc, 
3>KeKTop, nnn nyTeM BbiTecHeHHfl >khakocth. 
OAHaKO Ana npHBeAeHHn b AencTBHe CHCTewi c 

TepMOCHCjDOHOM B COCTOflHHH C|Da30BOrO 

nepexoAa Ana Bcex nepeHHcneHHbix Bbinie 
i^HKnoB MoryT SbiTb ncnonb30BaHbi 
MexaHHHecKHe Hacocbi nyTeM AoGaBKH 
He6onbLUHX KonnnecTB CKOHAeHcnpoBaHHoro 
oxnaAHTena Ha noBepxHOCTH, nepeAafOLnne 
Tenno. B pe3ynbTaTe Hcnonb30BaHH^ 
MexaHHHecKHX HacocoB MO>KeT 6biTb noBbiujeHa 
3HeproeMKOCTb cncTeMbi c cooTBeTCTBy louden 
KoppeKi^new npoAon>KMTenbHOCTM i^ntcna, noTOMy 
m to HarpeB h oxna>KAeHHe MoryT nponcxoAHTb 
OAHOBpeMeHHO h 4TO nepnoAbi aACop^i^HH h 
Aecop6u,HH He Aon>KHbi HMeTb OAHHaKOByio 
npoAon>KHTenbHOCTb, KaK gto Tpe6yeTca Anfl 
HacocHbix CHCTeM c Aecop6u.HOHHbiM npHBOAOM. 
Hcnonb30BaHHe MexaHHHecKHX HacocoB TaioKe 

nOBblLLiaeT B03MO>KHOCTb OnTHMH3aU,HH 

ynpaBneHMfl. HanpHMep, KorAa TepMopene 
noKa3biBaeT, hto oxna>KAeHHe 6onbiue He 
Tpe6yeTca, Hacoc MoxeT 6biTb BbiKnKoneH h 
aACop6u,HH npoAon>KHTca c ropa3AO MeHbLuen 
CKopocTbHD, MTo6bi noAAep>KHBaTb HH3KyiO 
TeMnepaTypy 6e3 AononHHTenbHoro 
oxna>KAeHH5i. TepMopene, Tpe6yeMoe Ana 
cnynaeB 6onee rny6oKoro oxnax<AeHHfl 
cncTeMbi, npHBOAHT b ASHCTBHe Hacoc H 
noBbiiuaeT CKopocTb cop6u,HH. B nepnoAbi 
HeBbicoKoro noTpe6neHH?i Aecop6i4Hfl b 
npoTHBonono>KHOM peaKTope Mo>KeT TaioKe 
nponcxoAHTb 6e3 BnnaHHfl Ha npou,ecc 
aAcop6u,HH, TeM caMbiM 3arpy>Kaa CHCTeMy Ha 
any nan nocneAyKDU4eH n ot pe6 h oct h b 
oxna>KAeHHH. KpoMe Toro, Tpn nnn Sonee 
cop6epa MoryT 6biTb ncnonb30BaHbi Ana 
o6~ecneHeHHfl nocTO^HHOH tjith b ncnapHTenb h 
CHH>KeHH5q noTepb, CB5i3aHHbix c Mnrpai^Hen 
xnaAareHTa b nepnoAbi npeKpameHHa a^hctbh?! 
nnn npocTO Ana Toro, HTo6bi o^ecneHHTb 
AononHHTenbHyio npoH3BOAHTenbHOCTb nnn 
co3AaTb nHK n po h 3 bo AHTen b h oct h . TaKaa 
CHCTeMa noKa3aHa Ha pnc. 14. Hacocbi 136 
noAafOT >khakhh xnaAareHT b ceKi^HH 137, 
nepeAaroLAne Tenno ot peaKTopoB 142. CucTeMa 
BKntonaeT LuecTb o6paTHbix KnanaHOB 133 BAonb 
nHHHH ra30o6pa3Horo xnaAareHTa, HAyu^HX k 
peaKTopaM h ot hhx, KaK noKa3aHO Ha pncyHKe. 
KoHAeHcaTop 139, ncnapHTenb 132, 
ApoccenbHbiPi KnanaH 135 h HarpeBaTenn 
peaKTopa 132 TaioKe noKa33Hbi Ha pncyHKe. 
0a3bi xnaAareHTa b cncTeMe MoryT 6biTb 
noHATbi H3 ccbinoK Ha cncTeMbi, noKa3aHHbie Ha 
npeAbiAyLMHX pncyHKax. 

B HeSonbLUHX nnn MHHHaThopHbix 
xonoAHnbHHKax-cop6epax TBepAoe Teno-nap, 
Mopo3nnbHHKax h xonoAHnbHbix ycTaHOBKax, b 
KOTopbix Hcnonb3yeTC?i HecKonbKO cop6epoB, 
o6bNHO Hcnonb3yKDTca TepMoaneKTpHHecKHe 
HarpeBaTenbHbie GneMeHTbi b cb?13h c 
yAo6cTBOM hx SKcnnyaTai^HH h yMeHbiueHHbiMH 
raGapHTaMH. Ha pnc. 15 noKa3aHa KOHCTpyKU,Ha 
anbTepHaTHBHoro ycTponcTBa, b kotopom 
Hcnonb3yfOTCfl oahh hctohhhk Tenna h oahh 
KnanaH, coeAHHeHHbin KOHTypaMH 

TennonepeAann a^^ perynnpoBaHMfl h 
HanpaBneHMfl noTOKa HarpeToro napa nnn CMecu 
napoBOH h >khakoh cf)a3 TennoHOCHTena k 
cop6epaM b 3aAaHHoe BpeM?i i4HKna peaKU,HH. 
Ha ycTpoHCTBe, noKa3aHHOM Ha pnc. 15, 
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M3o6pa>KeH ToribKO UMKH noflBOfla Tenna, OAHaKO 
oh MO>KeT 6biTb ncnorib30BaH c nK)6ofi cucTeMOM 
peaKTopoB-cop6epoB, onucaHHbix Bbiuje. B 
noKa3aHHOM ycTpoCicTBe npnivieHeH oamh 
mctohhmk Tenna, HanpMMep ra30Baa ropenKa, 
KOHi^eHTpaTop conHeMHOM SHeprnn, KOCTep, 
aneKTpuHecKM^ aneivieHT v\ T.n., noA ASMCTBMeM 
KOToporo >kmakmm TennoHOCMTenb ncnapaeTCfl b 
6oMJiepe 175, n oamh KnanaH 171, 
HanpaBJ-mjoLnwtf nap b oamh M3 cop6epoB 172 
mjim 174 b 3aAaHHoe BpeMfl. ripn KOHA©Hcai4MM 
napa b cop6epe BbipaoaTbiBaeTca Tenno, 
KOTopoe Mox<eT 6biTb nepeflaHO copo~eHTy nyTeM 
Mcnorib30BaHH?i cucTeMbi TennonepeAaHM 
ABOMHoro u,HKiia, onMcaHHOM Bbiiue, nnn nyTeM 
KOHAeHcai^nn napa b ManeHbKOM Tpy6e 
KOHAeHcaTopa 177 b KOHTaKTe c nepeAatoinnivin 
Tenno noBepxHOCT^MH cop6epa. Tpy6a 
KOHAeHcaTopa 177 MOX<eT 6"biTb np^MOM, KaK 
noKa3aHO Ha pucyHKe, n CB?i3aHHOM c oahom 
cTopoHow nepeAafOLu,ei?i Tenno noBepxHOCTH, 
nnoo OHa MO>KeT npeACTaBn^Tb co6om 3MeeBMK 
unM pacnonaraTbca KOHueHTpunecKM 
OTHOCMTenbHO oxna>KAaK)L^ero KaHana 
nepeAajoL^MX Tenno noBepxHOCTefi, npn^eivi 
oceBbie pe6pa coeAHH^ioT ee c cop6"epoM, KaK 
3to o6bNHO ncnonb3yeTC?i b TennooSMeHHMKax 

C ABOMHbIMM CTeHKaMM. B nOKa3aHHOM 

ycTpoMCTBe McnapeHHbiM TennoHocnTenb M3 
KOTna 175 HanpaBnaeTCfl b KnanaH 171, 
KOTopbiM pacnonoxeH TaKMM o6pa30M, HToSbi 
HanpaBn^Tb nap b peaKTop 174, rAe oh 
KOHAeHCupyeTca, TeM caMbiM BbiCBo6o>KAaFi 
Tenno a/ia npoBeAeHMH Aocop6"L|MM b peaKTope. 
Ha CTaAHW aACop6i4Mfl KnanaH 171 3aKpbiT co 

CTOpOHbl peaKTOpa 172, KOTOpbIM MO>KeT 6blTb 

oxna>KAeH 3 KaK 6bino paHee onMcaHO. 3th 
ycrrpoPicTBa Ann noAorpeBa MoryT 6biTb 
ncnonb30BaHbi b KanecTBe anbTepHaTMBbi k 
o6bNHO npMMeHJReMbiM aneKTpMHecKHM 
HarpeBaTenaM conpoTMBneHMfl a/ih HeoonbLUMX 
i/inn MHHHaThopHbix xonoAMnbHMKOB-cop6epoB 
i/inn oxnax<AahOLi4MX CHCTeM. 

CucTeMbi no M306peTeHMfO, CyLL^HOCTb 

KOToporo pacKpbiBaeTCfl 3Aecb, i/iMeioT 
npeMMyinecTBO nepeA M3BecTHbiMH paHee 
CMCTeiwaMU, b KOTopbix Heo6xoAMMO 6bmo 
ncnonb30BaTb oneKTpoMan-MTHbie KnanaHbi 
n/nnn y3nbi, ynpaBnaeMbie TepMopene, atia 
ynpaBneHMfl n perynnpoBaHMfl oxna>KAahOLL^MX 
KOHTypoB A/ifl oxna>KAeHHjq 
peaKTopoB-aAcop6epoB. B3aMeH 3Toro b 
CHCTeM ax no acTOflmeMy H3o6peTeHHio 
ncnonb3yfOTC?i napoBbie Hacocbi, ny3bipbKOBbie 
Hacocbi, MexaHMMecKMe Hacocbi \ah\a Apyrwe 
cnoco6bi nepeMeu^eHHfl >kmakoto 
TennoHOCMTen^ noA A^MCTBHeM AaBneHMfl napa 
Ann npMBeAeHMa b p,ev\CTBwe KOHTypa OTBOAa 
Tenna. Bonee Toro, cucTeMbi no HacTonmeMy 
M3o6peTeHHK> MMeiOT to npeMMyLL^ecTBO, HTO B 
oxna>KAaK)LiieM KOHType c TepMocncjDOHOM b 
KanecTBe TennoHOCMTena ncnonb3yeTca 
xnaAareHT cucTeMbi. OnncaHHbie 3Aecb 
CHCTeM bi MoryT GbiTb ncnonb30BaHbi b nio6"bix 
oxna>KAafomMX cop6i4MOHHbix CMCTeMax TBepAoe 
Teno - nap c cop6epaMH-xonoAnnbHMKaMM m b 
ycTpoMCTBax, rAe ohm npMMeHHioTCfl. 
H3o6peTeHne o6ecneHMBaeT ocooeHHbie 
npeHMymecTBa b He6onbLunx v\nv\ MMHuaTfopHbix 
xonoAnnbHbix MaiuMHax, HanpMMep, c 
xonoAonpoM3BOAMTenbHOCTbfo ot 5 ao 25 Barr, 

T3KMX KaK AOMaLUHMe XOnOAMnbHMKM M 
MOp03MnbHMKM, KOTOpbie nOHTM He coAep>KaT 
ABM>Kyu4MX nacTeM m npoM3BOA?iTCiq no 
OTHOCMTenbHO hm3kmm i^eHaM. BnaroAaps 
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npeMMyi^ecTBaM m ycoBepiueHCTBOBaHMflM 
CMCTeM, BKnHDHaHDiAMx ycTpoMCTBa m MeTOAbi no 
3TOMy M306peTeHMK), 3TM M3o6peTeHM^ MoryT 
6biTb c BbiroAOM Mcnonb30BaHbi b 
xonoAMnbHMKax, Mopo3MnbHMKax, oxnaAMTen^x 
m ApyroPi 6biTOBOM TexHMKe, npMHeM npM 
Mcnonb30BaHMM oco6eHHOCTeM 3Toro 
M3o6peTeHMfl nonyneHHaa b pe3ynbTaTe 
SbiTOBaa TexHMKa 6yAeT MMeTb cyu^ecTBeHHO 
SonbLuyK) npoM3BOAMTenbHOCTb, oco6eHHO 
yHMTbiBan, hto 3KcnnyaTai4M^ npoM3BOAMTca 6e3 
LuyMa m BM6paL|MM, a TaioKe BbiroAy ot 

HaAe>KHOCTM, npOCTOTbl M A©LiJeBM3Hbl 

KOMnoHeHTOB, KOTopa^i TaioKe CBfi3aHa c 
yMeHbiueHMeM HMcna KnanaHOB, HacocoB m 
ApyrMX noTpe6n^fou4MX SHeprMio arperaTOB, 

KOTOpbie 06bNH0 Tpe6yK3TC?l ATI* MMefOLUMXCfl B 

npoAa>Ke xonoAMnbHMKOB, Mopo3MnbHMKOB m T.n. 
Bonee KOHKpeTHO, ycTpoMCTBa m 
npMcnoco6neHMfl, BKntoHaKJU^Me KOMnoHeHTbi, 
cnoco6bi m npeMMymecTBa HacTO^Li^ero 
M3o6peTeHMfl, k KOTOpbiM OTHOCMTCfl Manaq 
npoM3BOAHTenbHocTb xonoAnnbHMKOB - Me>KAy 5 
BaTT m 50 Barr m He6onbLija?i 
npoM3BOAMTenbHOCTb Mopo3MnbHMKOB - MexAy 5 
BaTT m npM6nM3MTenbHO 100 BaTT, a^k^t 

B03MO>KHOCTb Hpe3BbNaMHO 6blCTpO nOAHflTb 

TeMnepaTypy. XonoAMnbHbie MaiuMHbi c 

BblCOKOM yASnbHOM SHeproeMKOCTbK) npM HM3KOM 

noTpe6neHMM SHeprMM, BnnoTb ao molahoctm 

300 BaTT, MOryT 6blTb CKOHCTpyMpOBaHbl M3 

KOMnoHeHTOB, BbinonHeHHbix no HacToaineMy 
M3o6peTeHMK). He6onbUJMe MnM 

MHAMBMAyanbHbie xonoflMnbHHKM, 
oxna>KAaHDLHMe ot 0°C ao npM6nM3MTenbHO 
8 °C, m Mopo3MnbHMKM, oxnax^aioL^Me 
npM6nM3MTenbHO ot MMHyc 30°C ao MMHyc 
10 °C, KOTOpbie flBnntoTCfi npMMepaMM TaKOM 

6blTOBOM TeXHMKM , o6bNHO MMeHDT o6-beM OKOnO 

7 Ky6.c|DyTOB. K ApyrMM KOHKpeTHbiM npMMepaM 
OTHOcaTca arperaTbi SonbLUOM molahoctm, 
6bicTporo 3aMopa>KMBaHMfl, HanpMMep, TaKMe, 
cymHOCTb KOTopbix pacKpbiBaeTC^ b IHaTeHTe 
CLUA 5161389, MnM aHanorMHHbie ycTpoMCTBa, 
KOTopbie Mcnonb3yhDTCfl atia npMroTOBneHMfi 
MopoKeHoro, KyGMKOB nbAa, MeAMi^MHCKMe 
Mopo3MnbHbie annapaTbi m t. n. KpoMe Toro, 
oxna>KAaK)LAMe ycTpoMCTBa BKnfonatoT 

o6opyAOBaHMe ADS KOHAMI^MOHMpOBaHMfl 

B03Ayxa, oco6eHHO HeSonbLUMe KOMHaTHbie 
KOHAMi4MOHepbi npoM3BOAMTenbHOCTbK3 MeHee 

1,5 TOHH, nMOO aBTOMaTMHeCKMe MnM 

MHAMBMAyanbHbie oxna>KAaK)LAMe ycTpoMCTBa m 
T.n. K ApyrMM oxna>KAaHDLAMM annapaTaM, b 

KOHCTpyKI^MK) KOTOpblX MOiyT 6blTb BKnHDHeHbl 

nepcneKTMBHbie ycTpoMCTBa m cnoco6bi no 

HaCTOflLAeMy M306peTeHMK), OTHOCflTCfl 

TepMosneKTpMMecKMe, oxna>KAaK)LL^Me CMCTeMbi, 
ocHOBHbie ^epTbi KOTopbix pacKpbiTbi b IHaTeHTe 
CLUA 5271239. riepeneHb KOHKpeTHbix TMnoB m 
npMMepOB yCTpOMCTB M SblTOBblX npMoopoB 

BKnHDHaeT: SbiTOBbie npM6opbi pa3nMHHbix 
noTpe6MTeneti Mou^HOCTbto ao 70 BaTT, TaKMe 
KaK He6onbu_iMe, nepeHOCHbie MnM 

MHAMBMAyanbHbie MOp03HnbHMKM, XOnOAMnbHMKM 

MnM KOM6MHMpoBaHHbie arperaTbi 

XOnOAMnbHMKM/MOp03MnbHMKM, XOnOAHnbHMKM , 
MOpOSMnbHMKM MnM KOM6MHMpOBaHHbie 

arperaTbi, KOTopbie MoryT 6biTb ycTaHOBneHbi b 
cpeACTBax nepeABM>KeHM^ atia OTAbixa, noAKax, 
aBTOMoGMnsx MnM npMAenax, oGopyAOBaHMe 

An5R MMHM-6apOB; XOnOAMnbHMKM, MOp03MnbHMKM 

MnM KOM6MHMpoBaHHbie arperaTbi; KyxoHHbie 
arperaTbi MoinHOCTbio ao 400 BaTT, TaKMe KaK 
ycTpoMCTBa Anfl 6bicTporo 3aMopa>KMBaHMn 3 
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ycTaHOBneHHbie OTfleribHO v\nv\ 

CKOM6MHHpOBaHHbie C MMKpOBOJIHOBOM neHbHD 

i/i/wnw CTaHflapTHbiCi arperaT 

xonoAHJibHMK/MopoannbHUK, npn6op ppn 
npuroTOBneHMfi 3aMopo>KeHHoro Haa/Koabe, 
npwoopbi Ana npuroTOBneHMfl MopoKeHoro, 
arperaTbi Ann cyiuKU cy6\nnMau,LiePi 3 a TaioKe 
oxnaAMTeriM HannTKOB v\ BOAbi; oo"opyAOBaHne n 

yCTpOMCTBa ATI3 BUTpMH M TOprOBblX aBTOMaTOB 
MOL4HOCTbfO AO 500 B3TT TaKwe, kqk oxnaAHTenn, 
Mopo3nnbHMKM n npncnoco6neHMfl Anfl 
npuroTOBJieHU^ Mopo>KeHoro; HaflexHbie 
6biTOBbie npnoopbi MOLAHOCTbfo ao 400 Ban, 
TaKne KaK AOManiHue xoncwinbHwai n 

MOp03HJlbHMKM H npOMblLUneHHbie 

MOp03HJlbHMKM 1/1 XOflOAMJIbHUKM, K3K 

T3K M He HMetOLUMe B03MO>KHOCTM 6"blCTporO 

3aMopa>KMBaHMfl, a TaioKe ocyujuTenn; 
BCTpoeHHbie 6biTOBbie npn6opbi Ana 
KOHAHUMOHMpoBaHMfl BQ3Ayxa, BKntOHarai^ne 
LueneBbie B03AyuJHbie KOHAHi4HOHepbi, 
pacnono>KeHHbie b KBapTupe, n TennoBbie 
Hacocbi (ot 1 RT ao 5 RT), nerKne 
npoMbiujneHHbie L^eneBbie arperaTbi, 
B03AyuJHbie KOHAMLinoHepbi n TennoBbie Hacocbi 
(ot 5 RT ao 20 RT), KOMHaTHbie B03AyLUHbie 
KOHAHi^MOHepbi (ot 1/2 RT ao 1-1/2 RT) n 
KBapTMpHbie ocyiunTeriM; 

CMCTeMbl KOHAHI4HOHHpOBaHMfl M 

oxna>KAeHMfl B03Ayxa atia nHHHbix 
aBTOMo6nneM, cfcyproHOB v\nv\ rpy30BMKOB, a 
TaioKe Ana npoMbiiuneHHoro TpaHcnopTa Tuna 
aBTOoycoB, noe3AOB, caMoneTOB, nnoo 
nporynoMHbix nnn npoMbiLuneHHbix axt m 
Kopaonew, BKnHDHaa CHCTeMbi c B03Ayi-UHbiM 
oxna>KAeHneM (ot 1 RT ao 2 RT), nepeABH>KHbie 
TpaHcnopTHbie cucTeMbi xpaHeHi/m npn 
nocTO^HHOM TeMnepaType (ot 500 ao 1000 
B/nac) m nepeABM>KHbie cwcTeMbi oxna>KAeHHfl 
CTaHKOB n onop; TepMooneKTpunecKne 
oxna>KAafOLAMe ycTpotfcTBa MOLAHOCTbfo ao 200 
BaTT Ana TepMoaneKTpuHecKoro oxna>KAeHWfl n 
oxn a>KA e hue neAflHow CTpy>KKOM , a TaioKe 
TepMosneicrpi/inecKafl cuicTeMa oxna>KAeHM?i 
Kaiviepbi B03AyuJHoro KOHAMi^noHepa; 
pa3Hoo6pa3Hoe ooopyAOBaHkie m npkioopbi Tuna 
npo^3BOAHivibix HVAC 

xonoAonpon3BOAHTejibHOCTbK3 6onee 20 RT, 
MeAMi^MHCKne n Jia6opaTopHbie npuSopbi, 
BoeHHoe CHapa>KeHMe 3 BKnraHan 6oeByK) qbopMy 
OAe>KAbi, aBMai4HOHHoe n KOCMnnecKne 
KOCTHDMbl, npOMblLUJieHHbie n ToproBbie 

TennoBbie Hacocbi, oofinepbi, ooopyAOBaHwe 
Ana xpaHeHMfi npn nocTOAHHoCi TeMnepaType, 
ra30Bbie Typ6nHbi, npoMbiujneHHbie ocyLUMTenn, 
KOCMMMecKoe o6opyAOBaHne atia oxna>KAeHHfl m 
3aiviopa>KMBaHMjq w T.n. 

3tot cnncoK He ABnaeTCfl ncHepnbiBajou^nivi 
m npMBeAeH b 3HanwTenbHoPi Mepe Ann Toro, 
HTo6bi npeACTaBHTb TunnHHbie npuMepbi 

KOHKpeTHblX BMAOB yCTpOMCTB, KOTOpbie MoryT 

BKrifonaTb ycTpoMCTBa m cnoco6bi no 
HacTO^Lneiviy i/i3o6~peTeHMK). 3tm ycTpowcTBa, a 
TaioKe Apyrne CMCTeMbl MoryT BKnionaTb 
npenMymecTBa n y3fibi HacTOflinero 
M3o6peTeHMfi. 

cDopwiyna M3o6peTeHM5i: 

1 . Cnoco6 oxna>KAeHMn 

peaKTopa-aAcopGepa cop6i4MOHHOM 
peaKi^MOHHOM CMCTeMbl, BKJifOHafOLU,eM peaKTopbi 

C TBepAbIM aACOpGeHTOM, Ka>KAbltl H3 KOTOpblX 

MMeeT nepeAaHDLnyHD Tenno ceKi^nhD, 

3aKTlK)MaK)LHHMCJ1 B TOM , MTO Ha Ka>«AOM H3 

peaKTopoB ocyLL^ecTBnnkDT nonepeMeHHO 
aACopSi^MHD nnn AecopGu^Mfo ra30o6pa3Horo 



xnaAareHTa, OTnv\^\a.\ou\v\\Acn reM, hto 
HanpaBJi^fOT >kmakmm TennoHocnTerib nnn 
xnaAareHT b peaKTopbi hjim ot hmx nepe3 
oxna>KAaHDL^HM KOHTyp, coeAHHeHHbiw c 
nepeAaHDLi^ePi Tenno ceKi4neM Kax<Aoro H3 

5 yKa3aHHbix peaKTopoB, HanpaBneHMe >KHAKoro 
TennoHocnTenn mjim xnaAareHTa ocymecTanflioT 
b cocTOAHMM 4>a30Boro nepexoAa >KMAKOCTb - ra3 
npn TeMnepaType, paBHOM, nnn 6onee hm3kom, 
neM TeMnepaTypa aAcop6i4nn b 

1Q peaKTope-aAcop6epe, b kotopom HaxoAflLA^^cfl 
b HeM aACop^eHT noABeprafOT B03AeMCTBHio 
Tennoo^MeHa, npuneM noAana TennoHocnTenn 
nnn >KHAKoro xnaAareHTa b peaKTop-aAcopGep 
ocyu_^ecTBnfiK)T 3a cneT AaBneHun ncnapeHHoro 
TennoHocnTen?i nnn ra30o6pa3Horo xnaAareHTa 

75 b oxna>KAaHDLAeM KOHType. 

2. Cnoco6 no n.1, OTnHHaraLAHMcn TeM, hto 
ncnapeHMe >kmakoctm TennoHocwTens 
ocyLAecTBnafOT nyTeM noAorpeBa >KMAKoro 
TennoHOCHTenfl b oxna>KflaK3L4eM KOHType. 

3. Cnoco6 no n.2, OTnuHaHDmnticn TeM, hto 
20 ycTaHaBnuBafOT KnanaHbi OAHOCTopoHHero 

AeMCTBUfi BAonb oxna>KAaK3Li^ero KOHTypa Ann 
npeAOTBpam,eHHfl o6paTHoro noTOKa b Hero 
>KMAKoro TennoHocnTenn. 

4. Cnoco6 no n.1, OTnuHaHDLAMMCfi TeM, hto 
oxna>KAaK)LAHM KOHTyp BKnionaeT BepTHKanbHbiPi 

25 Tpy6onpoBOA, a >khakmm TennoHocnTenb noAatoT 
BBepx BAonb BepTMKanbHoro Tpy6onpoBOAa b 
peaKTop-aAcop6ep npw noMomn ncnapeHHoro 
>KMAKoro TennoHOCMTenn. 

5. Cnoco6 no n.4, OTnuHaiOLHHMCJR TeM, hto 
3Q noAorpeBaioT >khakhm TennoHocnTenb b 

BepTMKanbHOM TpyBonpoBOAe. 

6. Cnoco6 no n.1 3 OTnunaioLnnMC?! TeM, hto 
>kmakhm TennoHocnTenb npeACTaBn^eT co6om 
xnaAareHT, a Aecop6npoBaHHbiM ra30o6pa3HbiPi 
xnaAareHT HanpaBnntoT b oxna>KAatoLAnti KOHTyp 

35 M3 peaKTopa-Aecop6epa Ann Toro, HToSbi 
noAaTb >kmakmm xnaAareHT b peaKTop-aACop6ep. 

7. Cnocoo" no n.1, OTnnHaHDLHMMC?i TeM, hto 
>khakmm TennoHocnTenb nnn >kmakhm xnaAareHT 
ncnap^HDT b ceKi4MM nepeAanw Tenna n 
HanpaBn?ifOT b KOHAeHcaTop, a nacTb 

40 GKOHAeHCMpoBaHHoro >KHAKoro TennoHocnTenn m 
CKOHAeHcupoBaHHoro xnaAareHTa HanpaBnflfOT b 
oxna>KAaK)LAHM KOHTyp. 

8. Cnoco6 no n.1, OTnunaioLAHMCfl TeM, hto 
ncnonb3yK)T axeKTopHbiM Hacoc Ann Toro, HTo6bi 
HanpaBMTb xhakmm TennoHocnTenb nnn >khakmm 

45 xnaAareHT b oxna>KAaK)LL4MM KOHTyp. 

9. Cnoco6 no n.8, OTnunaNDLAHMC^ TeM, hto 
3>KeKTopHbiM Hacoc npuBOA^T B AeMCTBue 
CMecbK) napa xnaAareHTa, Bbipa6aTbiBaeMoro 
HarpeBaTeneM, m Aocop6npoBaHHoro 

5Q ra30o6pa3Horo xnaAareHTa. 

10. Cnoco6 no n.1, OTnunafOLHHMcn TeM, hto 
ncnonb3yK)T nysbipbKOBbiw Hacoc Ann Toro, 
HTo6bi HanpaBMTb >khakmm TennoHocnTenb nnn 
>kmakmm xnaAareHT b oxna>KAaK)iAHM KOHTyp. 

11. Cnoco6 no n.10, OTnunaraLAMMCfl TeM, hto 
55 ny3bipbKOBbiM Hacoc npuBOA^T b AewcTBue 

CMecbK) napa xnaAareHTa, Bbipa6aTbiBaeMoro 
HarpeBaTeneM, m AocopGnpoBaHHoro 
ra30o6pa3Horo xnaAareHTa. 

12. Cnoco6 no n.8, oTnuHaioLnnwcn TeM, hto 
ncnonb3yfOT 3>KeKTopHbiPi Hacoc, npuBOAHMbiPi b 

60 AeMCTBue napoM ncnapeHHoro TennoHOCMTena. 

13. Cnoco6 no n.1, OTnunafOLAHMCfl TeM, hto 
ncnonb3yfOT ycTpowcTBO c MexaHMHecKMMM 
HacocaMU A^a Toro, HTo6bi noAaTb >kmakhCi 
TennoHocnTenb nnn khakh^ xnaAareHT b 
oxna>KAaK)LAHM KOHTyp. 

14. Cnoco6 no n.1 , OTnuHafOLHnwcn TeM, hto 



yKa3aHHbie peaicropbi coAepwaT KOMnneKCHoe 
coeAHHeHne, o6pa3yioLAeeca b pe3yribTaTe 
a,qcop6npoBaHH^ nonapHoro ra30o6pa3Horo 
xnaAareHTa Ha conax MeTannoB, k kotopnm 

OTHOCaTCa raJlOMflbl, HHTpaTbl, HUTpHTbl, 

OKGonaTbi, cynbcf)aTbi kinn cynbqbHTbi menoHHbix 
MeTannoB, OKHcnbi LnenoHH03eMenbHbix 
MeTannoB, MeTannbi nepexoAHOH rpynnbi, ljhhk, 
KaflMMPi, ojiobo, anfOMMHuPi, oopoqbnopHA 
HaTpna nnn 6nxnopnAbi MeTannoB, npuneivi b 
npou,ecce Ana yBennneHHa CKopocTen peaKU,HH 
xeMocopei^MM Me>KAy ra30o6pa3HbiM 
xnaAareHTOM h KOMnneKCHbiM coeAMHeHneM 
orpaHMHMBaeTCfi oo""beMHoe pacLunpeHne 
cnoxHoro coeAHHeHHa, o6pa30BaHHoro b 
npoAonxeHnn no MeHbi_ueFi Mepe HananbHon 
CTaAMU peaKU,HH aACop6"u,MM Ana o6pa30BaHHa 
Maccbi npoAyKTa peaKU,HH, KOTopbin 
BbiAep>KMBaeT yBennneHHe ckopocth peaKU.nn 
xeMocop6u,HM no cpaBHeHHfo c KOMnneKCHbiMH 
coeAHHeHMAMU, o6pa30BaHHbiMM Sea 
orpaHMHeHMfi yKa3aHHoro pacwi/ipeHHfl 06-beMa. 

15. CnocoG no n.14, OTnuHaraLUMpicfl TeM , hto 
nonapHbiM xnaAareHTOM aBnaeTca aMMnaK, a 
yKa3aHHbie conn MeTannoB BitnioHaioT 
cneAyK)Li^ne: SrCl2, SrBr2, CaCl2, CaBr2, Cal2, 
CoCI 2j CoBr 2) BaCI 2 , BaBr 2) MgCI 2; MgBr 2l 
FeCI 2 , FeBr 2 , NiCI 2 , ZnCI 2 , SnCI 2) MnCI 2! 
MnBr 2 nrin CrCI 2 mjim mx CMecn. 

16. Cnoco6 no n. 1 nnn 14, b kotopom 
CMCTeivia BKJiKDHaeT KOHAeHcaTop Ana 
KOHAeHcau.nn xnaAareHTa h oahh nni/i bonee 
TpyoonpoBOAOB Ana HanpaBneHHa 
CKOHAeHcnpoBaHHoro xnaAareHTa H3 
KOHAeHcaTopa b oxna>KAaioLU l HM KOHTyp, 
OTnMHaHDLUHMCfl TeM, hto HanpaBnaioT 
AecopGnpoBaHHbiH ra3006pa3HbiM xnaAareHT H3 
peaKTopa b KOHAeHcaTop, ocyLnecTBnaioT 
KOHAeHcau.HK) xnaAareHTa h noAaioT nacTb 
cko h Ae h c h po Ba h ho ro xnaAareHTa b 
OXna>KAaK)LU j HH KOHTyp. 

17. Cnocoo" no n.16 s b kotopom cncTeivia 
BKnfonaeT ncnapHTenb xnaAareHTa, 
OTnMHafOLAHMCfl TeM, hto noAafOT nacTb 
cko h Ae h c h po Ba h ho ro xnaAareHTa H3 
KOHAeHcaTopa b ncnapi/iTenb. 

18. Cnocoo" no n.1 nnn 14 3 b kotopom 
cncTeivia BKnHDHaeT nepBbin KOHAeHcaTop Ana 
KOHAeHcau,HH ra3co6pa3Horo xnaAareHTa h 
BTopoH KOHAeHcaTop Ana KOHAeHcau,HH 
TennoHOCMTena, OTnnHafouj,HHca TeM, hto 
HanpaBnaioT CKOHAeHci/ipoBaHHbin 
TennoHOCHTenb H3 BToporo KOHAeHcaTopa b 
oxna>KAaK)LJ4HH KOHTyp m noBbiwaioT AaBneHHe b 
oxn a>KAa fo ii^e m KOHType noA AencTBHeM 
ra30o6pa3Horo xnaAareHTa Ana BbiAaBnHBaHHa 
>KMflKoro TennoHocnTena b peaKTop-aAcop6ep. 

19. Cnocoo" oxna>KAeHHn 
peaKTopa-aflcop6epa cop6u,MOHHofi 
peaKU,HOHHOH CMCTeMbl, BKnKDHaKDLAeM oahh Mnn 

HecKonbKO nepBbix peaKTopoB h oahh Hnn 
HecKonbKO BTopbix peaKTopoB, npw stom nepBbie 
m BTopbie peaKTopbi HMetoT ceKU,HH nepeAann 
Tenna h ko h Ae h ca to p Ana KOHAeHcau,HH 
HcnapeHHoro TennoHocnTena, 3aKnioHaioLAHHca 
b tom, hto Ha k3>kaom peaKTope nonepeMeHHO 
AecopGnpyioT nnn aAcopSnpyjoT xnaAareHT, a b 
ceKU,nax nepeAann Tenna nponcxoAHT 
Tennoo6MeHHbiH KOHTaKT c KOMnneKCHbiM 
coeAHHeHHeM - aACop6epoM, Ha kotopom 
xnaAareHT aAcopSnpyeTca win Aecop^npyeTca, 
OTnHHahDLL^HHca TeM, hto npeAycMaTpnBaiOT 

KOHTyp C TepMOCHCjDOHOM, COeAHH?1JOLU j HH 

ceKU,wo ; nepeAahomyio Tenno ot OAHoro H3 
nepBbix peaKTopoB c Apyron ceKU.Hen, 



nepeAaKDii^en Tenno OAHoro H3 BTopbix 
peaKTopoB, npn gtom >khakhh TennoHOCHTenb 
HMeeT qba30BbiH nepexoA H3 >khakocth b ra3 npn 
TeMnepaType, paBHon TeMnepaType aAcop6"u,HH 
nnn oonee hh3koh, h >khakhh TennoHOCHTenb 
5 HanpaBnaioT b OAHy nnn HecKonbKO ceKU,nn, 
nepeAaK)LHHX Tenno peaKTopoB-aAcopo"epoB bo 
BpeMa npoHcxoAau^eH b hhx peaKU,nn 
aAcop6u,HH, a ncnapeHHbiH TennoHOCHTenb 
BbiTecHneT >khakmh TennoHOCHTenb b KOHTyp c 

1Q TepMOCHCjDOHOM TOTO, HTOSbl HanpaBHTb 

>khakhh TennoHOCHTenb b oahh nnn HecKonbKO 
peaKTopoB-aAcop6epoB. 

20. Cnocoo" no n. 19, OTnHHaHDiAUHca TeM, 
hto TennoHOCHTenb npeACTaBnaeT co6oh 
yK33aHHbiH xnaAareHT h ocyL^ecTBnaioT 

/5 npeKpameHHe ashctbh?! KOHTypa c 

TepMOCHCjDOHOM B yK33aHHOM 

peaKTope-AecopSepe nyTeM HanpaBneHHa 
Aecop6HpoBaHHoro ra30o6pa3Horo xnaAareHTa 
noA AaBneHHeM H3 peaKTopa-Aecop6epa nepe3 
ceKU,HK) c nepeAann Tenna SToro 
20 peaKTopa-Aecopoepa m BbiTecHeHHa >khakoto 
xnaAareHTa H3 yKa3aHHOH ceKU,HH nepeAann 
Tenna npn noMom,n AecopGHpoBaHHoro 
ra30o6pa3Horo xnaAareHTa. 

21. Cnoco6 no n.20, OTnunaNDLAMHca TeM, hto 
AaBneHHe AecopSnpoBaHHoro ra30o6pa3Horo 

25 xnaAareHTa noBbiLuatoT nyTeM HarpeBa 
yKa3aHHoro peaKTopa-Aecop6epa npn noMOLAH 
nepBbix HarpeBaTenbHbix ycTponcTB Ana 
npHBefleHmi b AencTBMe peaKU,nn Aecop6u,nn. 

22. Cnoco6 no n.21, OTnuHaKDLAMHCsq TeM, hto 
3Q noABOA^T 3HeprHK5 k nepBbiM HarpeBaTenbHbiM 

ycTpoHCTBaM Ana nepeMemeHMa >khakoto 
xnaAareHTa ms ceKU,HH nepeAann Tenna h 
nocneAyfouj,ero cosAaHHn AasneHH^ b KOHType c 
TepMocucjooHOM nocpeACTBOM 
Aecop6wpoBaHHoro ra30o6pa3Horo xnaAareHTa. 

35 23. Cnoco6 no n.20, b kotopom KOHTyp c 

TepMocnqboHOM BKnfonaeT nepBbie h BTopbie 
TpySonpoBOAbi, coeAHHaHDiAHe cooTBeTCTBeHHO 
KOHAeHcaTop h nepBbie h BTopbie peaKTopbi, 
npnneM Ha Ka>KAOM H3 gthx nepBbix h BTopbix 
Tpy6onposoAOB ycTaHOBneH ynpaBnaeMbin 

40 KnanaH Ann Toro, HTo6bi OTKpbiBaTb h 3aKpbiBaTb 
nepBbie h BTopbie Tpy6onpoBOAbi, 
OTnHHafOLUjHHca TeM, hto 3aKpbiBaK)T KnanaH, 
coeAHHfiiOLAMH peaKTop-Aecop6ep c 
KOHAeHcaTopoM b npoAon>KeHHH peaKU,HH 
Aecop6u,HH, Aecop6npoBaHHbiH ra30o6pa3Hbin 

45 xnaAareHT HanpaBnaioT nepe3 ceKU,Hio 
nepeAann Tenna peaKTopa-Aecopo~epa Ana 
BbiTecHeHH^ H3 Hee >KMAKoro xnaAareHTa. 

24. Cnoco6 no n.23, OTnunaiOLAMMca TeM, hto 
ynpaBneHMe KnanaHOM ocyLAecTBnaiOT 

5Q nocpeACTBOM AaBneHHa napa xnaAareHTa M3 
peaKTopa-Aecop6epa Ana Toro, HTo6bi 3aKpbiTb 
Tpy6onpoBOA, coeAUHflKDiAnPi peaKTop-Aecop6ep 
v\ KOHAeHcaTop. 

25. Cnoco6 no n. 21, b kotopom CHCTeMa 
BKmonaeT BTopbie HarpeBaTenbHbie ycTponcTBa 

55 Ana HarpeBa xnaAareHTa b yKa3aHHOM KOHType c 

TepMOCHCjDOHOM, OTnHHaK)LAHHCa TeM, HTO 

noABOAaT SHeprHK) ko BTopbiM HarpeBaTenbHbiM 
ycTpoHCTBaM Ana Toro, HTo6bi noAHRTb 
AaBneHHe napa Ana npeKpam,eHMa Ae^cTBHa 
KOHTypa c TepMocnqboHOM b 

60 peaKTope-Aecop6epe ao rex nop, noKa nepBbie 
HarpeBaTenbHbie ycTponcTBa He co3AaAyT 
AaBneHHa, AOCTaTOHHoro Ana npeKpanjeHHa 
AewcTBHfl TepMocnqboHa. 

26. Gnoco6 no n. 19, OTnHHaKOLAHHca TeM, 
hto noBbiujeHMe AaBneHHa >KHAKoro 
TennoHOCHTena ocyLnecTBnaioT nyTeM HarpeBa 
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peaKTopa-AecopSepa npw noMomn nepBbix 
HarpeBaTeribHbix ycTpowcTB Ann npnBeAeHi/in b 
AewcTBue peaKropa-flecop6epa. 

27. Cnoco6 no n.19, b kotopom Komyp c 
TepMocucjDOHOM BKnionaeT nepBbie m BTopbie 
Tpy6onpoBOflbi, coeAHHnioinkie iwe>Kfly coGom 
cooTBGTCTBeHHO KOHfleHcaTopbi m nepBbie n 
BTopbie peaKTopbi, npwneM Ha Ka»<AOM v\z 
nepBbix m BTopbix Tpy6onpoBOflOB ycTaHOBJieH 
ynpaBJiJReMbiM KnanaH, KOTopbitf OTKpbiBaeT n 
3aKpbiBaeT nepBbie m BTopbie TpySonpoBOAbi, 
OTJiMHaHDLLJ.HMCfl TeM, hto 3aKpbiBaK>T KnanaH, 
coeflu Hn \ou\]/\v\ peaKTop-Aecop6ep c 
KOHAeHcaTopoM b npoAon>KeHMH peaKunn 
Aecopo^ni/i, b to BpeMfl KaK ncnapeHHbiM 
TennoHocnTerib HanpaBnnioT nepe3 ceKLjwo 
nepeAa^M Tenna peaKTopa-AecopSepa Ann 
BbuecHeHMfl M3 Hero >KMflKoro TennoHocwTenn. 

28. Cnocoo" no n.27, OTnwnaiOLAnFicn TeM, hto 
ynpaBJieHne KJianaHa ocyiAecTBnnioT 
AaBneHneM napa xnaAareHTa M3 
peaKTopa-Aecopoepa Ann Toro, HTo6bi 3aKpbiTb 
Tpy6onpoBOA, coeAHH*ifOLAnti peaKrop-Aecop6ep 
M KOHAeHcaTop. 

29. Cnocoo" no n. 26, b kotopom cucTeivia 
BKnionaeT BTopbie HarpeBaTeribHbie ycTpofficTBa 
Ann noAorpeBa ncnapeHHoro TennoHocwTenn b 

KOHType C TepMOCMCpOHOM, OTJIMHafOLAHMCn TeM, 

hto noABOA^T SHeprnfo KO BTOpbIM 
HarpeBaTeribHbiM ycTpoficTBaM Ann Toro, htoon 
noAH^Tb AaBJieHne napa Ann npeKpameHMn 
AeMCTBMn KOHTypa c TepMocnqboHOM b 
peaKTope-Aecop6epe p,o rex nop, noKa nepBbie 
HarpeBaTeribHbie ycTpowcTBa He co3AaAyT 
AaBneHne napa, AOCTaTOHHoe Ann npeKpameHun 
AewcTBun TepMocnqboHa. 

30. Cnoco6 no n.19, OTnuHafOLU.nPicfi TeM, hto 
>kmakmCi TenjioHockiTenb npeACTaBnneT cooom 
xnaAareHT n bboa^t b Ae^cTBue KOHTyp c 
TepMocucjDOHOM n ocpe act bom ncnonb30BaHnn 
napa xnaAareHTa noBbiujeHHoro AaBneHwn Ann 
BbiTecHeHun >KHAKoro xnaAareHTa b KOHType c 
TepMocnc|30HOM b peaKTop-aAcop6ep. 

31. Cnoco6 no n.30, OTnuHaiomi/Mcsi TeM, hto 
ncnonb3yK3T Aecop6npoBaHHbiM ra30o6pa3Hbm 
xnaAareHT M3 peaKTopa-Aecopo~epa Ann 
BbiTecHeHi/m xmakoto xnaAareHTa b KOHTyp c 

TepMOCHCjDOHOM. 

32. Cnocoo" no n. 31, b kotopom cucTeMa 
BKnionaeT pe3epByap, b KOTopbitf nocTynaeT 
>kmakmw xnaAareHT m HarpeBaTenb, 
coeAHHeHHbie Me>KAy cooqm, npuneM pe3epByap 
coeAHHeH c TpyoonpoBOAOM Ann Toro, HTo6"bi 
HanpaBnnTb Aecopo"npoBaHHbiPi ra30o6pa3HbiM 
xnaAareHT H3 peaKTopa, n c KOHTypoM c 
TepMocnqtoHOM, OTnuHaramnPicn TeM, hto 
noABOAnT 3Heprwo k HarpeBaTenio Ann 
noBbiujeHun AaBneHun napa xnaAareHTa b 
pe3epByape i/i BbiTecHeHun >KMAKoro xnaAareHTa 
M3 Hero b KOHTyp c TepMocnqboHOM. 

33. Cnoco6 no n.32, OTnunafOLAMMcn TeM, hto 
noABOAnT SHeprwo k HarpeBaTenio paHbwe, neM 
k Aecop6npoBaHHOMy ra3006pa3H0My 
xnaAareHTy b peaKTope-Aecop6epe. 

34. Cnocoo" no n. 20, b kotopom cucTeMa 
BKnionaeT pe3epByap, b KOTopbitf noorynaeT 
>kmakmCi xnaAareHT h coeAHHeHHbiw c hmm 
noAorpeBaTenb, OTnwnaioLAMPicn TeM, hto 
noABOAnT SHeprnfo k HarpeBaTenio Ann 
noBbiLueHwn A^sneHun napa xnaAareHTa b 
yKa3aHHOM pe3epByape \a BbiTecHeHun >KMAKoro 
xnaflareHTa W3 Hero b KOHTyp c TepMocucjDOHOM. 

35. Cnocoo" no n.30, b kotopom cucTeMa 
BKnionaeT pe3epByap, b KOTopbifi nocTynaeT 
CKOHAeHCHpoBaHHbifi xnaAareHT, v\ HarpeBaTenb 
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b KOHType c TepMocucjDOHOM, OTnMHaioiAHMcn 
TeM, hto noABOAnT SHeprnfo k HarpeBaTenio Ann 
ncnapeHun >KMAKoro xnaAareHTa, b pe3ynbTaTe 
nero xmakum xnaAareHT b KOHType c 
TepMOCMCjDOHOM BbiTecHneTcn B 
peaKTop-aAcopoep. 

36. Cnoco6 no n.19, b kotopom cucTeMa 
BKnioHaeT nepBbie TpyoonpoBOAbi Ann 
HanpaBneHun xnaAareHTa b peaKTopbi n M3 hmx 
h BTopbie Tpy6onpoBOAbi Ann HanpaBneHun b 
hmx >KHAKoro TennoHocnTenn, a TaioKe 
noABH>KHbie ycTpoMCTBa Ha noBepxHOCTM 
pa3Aena, coeAHHeHHbie c nepBbiMM n BTOpbiMM 
Tpy6onpoBOAaMH Ann BbiTecHeHun >KHAKoro 
TennoHocnTenn b KOHTyp c TepMocucjDOHOM noA 
AeMCTBueM AaBneHun napa xnaAareHTa Ha 
noABH>KHoe ycTpoMCTBO Ha noBepxHOCTM 
pa3Aena c|Da3, OTnunaioLAHMcn TeM, hto 
xnaAareHT i/i >khakmm TennoHocnTenb 
npeACTaBnnioT coSoki pa3Hbie BemecTBa, a 
AaBneHne napa xnaAareHTa b 
peaKTope-AecopSepe AOCTaTOHHO Ann 
npuBeAeHun b Aei^cTBue KOHTypa c 
TepMocnqboHOM. 

37. Cnoco6 no n.36, b kotopom noABH>KHoe 
ycTpoCicTBO Ha noBepxHOCTM pa3Aena BKnionaeT 
pe3epByap, b KOTopbiM nocTynaeT >kmakmm 
TennoHocnTenb, n coeAHHeHHbiM c hum 
HarpeBaTenb, OTnunaioiAHMcn TeM, hto 
noABOAnT GHeprnio k HarpeBaTenio Ann 
noBbiLueHun AaBneHun napa xnaAareHTa c 

OAHOM CTOpOHbl nOABM>KHblX yCTpOMCTB Ha 

noBepxHOCTH pa3Aena, TeM caMbiM co3AaioT 
ABH>KeHne yKa3aHHbix ycTpoficTB Ha 
noBepxHOCTH pa3Aena, KOTopoe BbiTecHneT 
>khakmm TennoHocnTenb M3 pe3epByapa b KOHTyp 

C TepMOCUCjDOHOM. 

38. Cnocoo" no n.19, b kotopom cucTeMa 
BKnionaeT nepBbie Tpy6onpoBOAbi, 
HanpaBnmoiAne xnaAareHT b peaKTopbi m M3 hmx, 
\a BTopbie Tpy6onpoBOAbi, KOTopbie HanpaBnnioT 
b hux >kmakhm TennoHocnTenb, a TaioKe 
pe3epByap, b KOTopbiM nocTynaeT >khakmm 
TennoHocnTenb n KOTopbiCi coeAHHeH c nepBbiM 
n BTopbiM TennoHOCMTeneM Ann BbiTecHeHun 
>KMAKoro TennoHoci/iTenn b KOHTyp c 

TepMOCMCjDOHOM, OTnMHaiOLAHMCn TeM, hto 

xnaAareHT n >kmakmm TennoHocnTenb 
npeACTaBnnioT co6om pa3Hbie BemecTBa m 
ocyiAecTBnnioT noAorpeB pe3epByapa Ann 
BbiTecHeHun >KMAKoro TennoHocnTenn H3 Hero b 

KOHTyp C TepMOCMCjDOHOM . 

39. Cnocoo" no n.19, b kotopom nepBbiM m 
btopom peaKTopbi coAep>KaT KOMnneKCHbie 
coeAHHeHun, nonyneHHbie nyTeM aAcopGi^nn 
nonnpHoro ra30o6pa3Horo xnaAareHTa Ha connx 
MeTannoB, k KOTopbiM OTHOcnTcn ranonAbi, 
HMTpaTbi, HMTpnTbi, OKConaTbi, cynbqtiaTbi unM 
cynbcjDMTbi LAenoHHbix MeTannoB, OKkicnbi 
LAenoHH03eMenbHbix MeTannoB, MeTannbi 
nepexoAHOM rpynnbi, 14MHK, KaAMUM, onoBO, 
anioMUHMM, eopoqbnopuA HaTpun nnn 
6nxnopnAbi MeTannoB, OTnuHahou^MMcn TeM, hto 
yBenuiHUBaioT CKopocTb peaKi^nn xeMocopo^nn 
Me>KAy nonnpHbiM ra30o6pa3HbiM xnaAareHTOM 
n cno>KHbiM coeAMHeHneM nyTeM orpaHuneHun 
o6"beMHoro pacLunpeHun KOMnneKCHoro 
coeAHHeHun, o6pa30BaHHoro bo BpeMn no 
MeHbLueu Mepe Hanana peaKuuu aAcop6i4uu Ann 
nonyneHun npoAyKTa, KOTopbifi BbiAep>KMBaeT 
noBbiujeHne ckopoctm peaKunn xeMocop6unM no 
cpaBHeHnio c KOMnneKCHbiMn coeAHHeHnnMM, 
nonyneHHbiMn 6e3 orpaHnneHun yK33aHHoro 
o6"beMHoro pacLunpeHnn. 

40. Cnoco6 no n.39, OTnunaiOLAMMcn TeM, hto 
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nonapHbin xnaflareHT npeflCTaBnaeT coSoh 
aMMnaK, a yKa3aHHbie conn MeTannoB BicnfOHatoT 
cneAyfoii^ne: SrCI 2 , SrBr 2 , CaCI 2 , CaBr 2 , Cal 2 , 
CoCI 2l CoBr 2) BaCI 2) BaBr 2 , MgCI 2) MgBr 2l 
FeCI 2 , FeBr 2) NiCI 2) ZnCI 2j MnCI 2 , MnBr 2l 
SnCI 2 htih CrCI 2 nni/i hx cmgcm. 

41. Cnocoo" oxna>KAeHMfi 
peaKTopa-aflcop6epa cop^l^mohhom 
peaKi4MOHHOM cucTeMbi, BKntoHajomeH oahh nnn 
HecKonbKO peaKTopoB c TBepflbiM aflcop6eHTOM 
h Tpy6onpoBOflbi Ana HanpaBneHHfl noTOKa 
>KMAKoro TennoHOCMTena H3 peaKTopoB b 

KOHAeHCaTOp H OSpaTHO, 3aKnhOHafOLLJ,HH B TOM, 

hto Ha TBepAOM aAcopGeHTe OAHoro nnn 
HecKOJibKnx peaKTopoB nonepeMeHHO 
aACopSnpyHDT n Aecop6npyfOT xnaAareHT, 
otboaat Tenno aACopb~u,HH H3 
peaKTopa-aAcop6epa nyTeM noAann 

TennoHocnTerifl b >kmakoh cpa3e b coctoahuh 
qba30Boro nepexoAa ot >khakocth b ra3 npn 
TeMnepaType : paBHon nnn oonee HM3KOH, neM 
TeMnepaTypa peaKTopa-aAcopoepa, b 
Tpy6onpoBOAbi, OTJiMHafOL^MMCfl TeM, hto npn 
aAcopGi^MM xnaAareHTa, b KanecTBe KOToporo 
ncnojib3yK3T nonspHbiM ra30oo"pa3HbiH 
xnaAareHT, Ha TBepAOM aACop6eHTe, b KanecTBe 
KOToporo npuMeHfiJOT conn MeTannoB, k 
KOTopbiM othochtch ranoHAbi, HHTpaTbl, 
HMTpnTbi, OKConaTa, cynbcf)aTbi nnn cynbc|DHTbi 
menoHHbix MeTannoB, OKncnbi 

LnenoHH03eMenbHbix MeTannoB, MeTannbi 
nepexoAHOM rpynnbi, u,hhk, KaAMHH, onoBO, 
anfOMHHHW, oopocfrnopHA HaTpna nnn 
6nxnopnAbi MeTannoB, oo"pa3yioT cno>KHoe 
coeAHHeHne nyTeM yBennneHHfl CKopocTH 
peaKUMi/i xeMocop6"u,HH Me>KAy nonapHbiM 
ra30o6pa3HbiM xnaAareHTOM h KOMnneKCHbiM 
coeAHHeHneM 3 Ana nero orpaHMHHBaioT 
o6-beMHoe paciuHpeHHe KOMnneKCHoro 
coBAUHBHMfi, o6pa30BaHHoro bo BpeMH no 
MBHbLueCi Mepe Hanana peaKU,HH aAcop6u.nn, 
Kpoivie Toro, b npou,ecce OTBOAa Tenna 
aAcop6i4HM nocne noAann >KHAKoro 
TennoHOCHTena b TpyoonpoBOAbi npon3BOA^T 
noAany napa noA AaBneHHeM Ana 
nepeMeiAeHHa >kmakoi~o TennoHOCHTenb b 
Tpy6onpoBOAe Me>KAy KOHAOHcaTopoM h 
peaKTopoM, b pe3ynbTaTe nero >khakhh 
TennoHOCMTenb HanpaBnaraT b 
peaKTop-aAcop6ep h no MeHbwew Mepe nacTb 
>KMAKoro TennoHOCMTenb HcnapaeTCfl b 
yKa33HHOM peaKTope-aAcop6epe. 

42. Cnoco6 no n.41, OTnnHafou4MMC5R TeM, hto 
nonapHbin xnaAareHT npeACTaBnaeT coooh 
aMMnaK, a yK33aHHbie conn MeTannoB BKn^natoT 
cneAyfoii^ne: SrC^, SrBr2, CaC^ CaBr 2 , Cal 2l 
CoCI 2 , CoBr 2) BaCI 2 , BaBr 2 , MgCI 2) MgBr 2 , 
FeCI 2 , FeBr 2 , NiCI 2 , ZnCI 2 , SnCI 2 , MnCI 2 , 
MnBr 2 Mnn CrCI 2 nnn mx CMecn. 

43. Cnocoo" no n.41, b kotopom cucTeMa 
BKnfonaeT HecKonbKO peaKTopoB m Ka>KAbi v\ 
peaKTop coAep>KMT pa3Hbie KOMnneKCHbie 
coeAMHeHMfl, OTnHHafOLAHHca TeM, hto no 
MeHbLLiefi Mepe nacTb Tenna H3 
3K30TepMMHecKoro peaKTopa-aflcopGepa 
HanpaBn?iK)T b GHAOTepMMHecKUM 
peaKTop-Aecop6ep Ann npoBeAeHna b HeM 
peaKU,nn . 

44. Cnoco6 no n.43, b kotopom peaKUMOHHaa 
cucTeMa coAep>KHT Tpw v\nv\ 6onee peaKTopoB n 
Ka>KAbiM peaKTop coAep>KHT pa3Hbie 
KOMnneKCHbie coeAHHeHHfi, HMeKJLune 
pasnnHHoe AaBneHne ra30o6pa3Horo 
ncnapeHHoro Beu^ecTBa, KOTopoe, no cymecTBy, 



He 33BMCHT ot KOHU.eHTpau.nn ra30o6pa3Horo 
peareHTa, OTnnHatou4HMCfl TeM, hto HanpaBnaroT 
>khakmm TennoHOCHTenb Me>KAy peaKTopaMM, b 
KOTopbix coAep>KaTCfi 6nn>KaPiLJJHM coceAHHM 
npoAyKT peaKU.nn c oonee bncokhm AaBneHHeM 
5 napoB h 6nn>KaHLUHH coceAHHH npo Ay kt c oonee 
hh3khm A^BneHneM napoB. 

45. YCTpOHCTBO COp6l4HOHHOH peaKU,HOHHOH 

cucTeMbi, cocTOflLAen H3 HecKonbKHX peaKTopoB, 
coAep>KaLAHX TBepAbiH aACopSeHT, Ha kotopom 

10 nonepeMeHHO aAcop6HpyeTcn h Aecop6HpyeTCfi 
xnaAareHT, h yorpoHCTBa Ana nepeAann Tenna n 
Ana HanpaBneHHfl >khakoto TennoHOCHTena b 
Tennoo^MeHHbiH koht3kt c aAcopSeHTOM , 
ycTpoHCTB Ana noAorpeBa peaKTopoB, 
ycTpoHCTB Ana KOHAeHcau,HH, ycTponcTBa Ana 

75 HcnapeHHfl, KOHTypa Ana OTBOAa Tenna, 
coeAHHeHHoro c ycTponcTBOM Ana nepeAann 
Tenna h HanpaBneHHfi >KHAKoro TennoHOCHTenb 
Ka>KAoro peaKTopa Ana OTBOAa Tenna bo BpeMfl 
npoxoAaLAen b hhx aACop6u,HH, npn gtom 
yKa3aHHbiH KOHTyp BKnfonaeT nepByto nacTb, 

20 KOTopaa HanpaBnaeT ncnapeHHbiH 

TennoHOCHTenb H3 peaKTopa-aAcop6epa b 
ycTponcTBa Ana KOHAeHcau,HH, h BTopyto nacTb, 

KOTOpaa B03BpaU4aeT CKOHAeHCHpOBaHHblH 

TennoHOCHTenb H3 yKa3aHHbix ycTponcTB b 
peaKTop-aAcop6"ep, KpoMe Toro, >khakhm 

25 TennoHOCHTenb, 3anonHflioi_UHH KOHTyp Ana 
OTBOAa Tenna, AonycKaeT c|Da30BbiH nepexoA H3 
>khakoctm b ra3 npH TeMnepaType aAcop6u,MM b 
peaKTope-aAcop6epe v\nv\ HecKonbKO MeHbLuen, 
OTnHHaioLAeeca TeM, hto cncTeMa coAep>KHT 

3Q npHBOAHMbie b ABMxeHne napoM ycTponcTBa 
Ana nepeMeiAeHHjq >khakocth, coeAH HeH h bie co 
BTopoH nacTbK) KOHTypa Ana OTBOAa Tenna c 
oahhm nnn HecKonbKHMH Tpy6onpoBOAaMH, no 
kotopum nepeMeiAaeTCfi ra3 noA AaBneHHeM, 
coeAHHflHDLUHM peaKTop-AecopSep c KOHTypoM 

35 Ana OTBOAa Tenna Ana noBbnueHHfl AaBneHHa b 
KOHType 3a cneT Hcnonb30BaHHa 
AecopGnpoBaHHoro ra30o6pa3Horo xnaAareHTa 
Hnn HcnapeHHoro TennoHOCHTenb H3 
peaKTopa-AecopSepa . 

46. YcTpoHCTBO no n.45, OTnHHaiomeecfl 
40 TeM, hto TennoHOCHTenb HMeeT tot >Ke cocTaB, 

hto m xnaAareHT. 

47. YcTpoHCTBO no n.45, OTnunaiomeecfl 
TeM, hto cpeACTBa nepeMemeHHfl >khakocth 

BKnK3HaK3T HaCOCbl, npHBOAHMbie B ABH>KeHHe 

ra30M, b KOTopbix AaBneHHe co3AaeTca 
45 HcnapeHHeM >khakoto TennoHOCHTena nnn 
ra3oo6pa3Horo xnaAareHTa. 

48. YcTpoHCTBO no n.47, OTnHHaroLAeec?i 
TeM, HTO HaCOCbl BKnHDHaHDT ny3bipbKOBbie 
HaCOCbl B OCHOBHOM c BepTHKanbHoPi Tpy6oH, 

5Q KOTopaa 3anonHeHa TennoHocHTeneM h b 
>khakoh c)Da3e, coeAHHeHHOH c ycTponcTBOM Ana 
nepeAann Tenna h c oahhm nnn HecKonbKHMH 
TpySonpoBOAaMH ra3a BbicoKoro AaBneHHa, 
HanpaBnaioLAHMH ncnapeHHbin >khakhh 
TennoHOCHTenb h Aecop6HpoBaHHbiH 

55 ra30oo"pa3HbiH xnaAareHT Ana Toro, HTo6bi 
nepeMecTHTb >khakhh TennoHOCHTenb no 
sepTHKanbHOM Tpy6e. 

49. YcTpoHCTBO no n.46, OTnunaioLAeecfl 
TeM, hto ycTpoPicTBa Ana nepeMeu^eHHa 
>khakocth BKmonafOT pe3epByap, b kotopom 

60 coAep>KHTca >khakhh TennoHOCHTenb, a TaioKe 
oamh nnn HecKonbKO 3>KeKTopoB Ana noAann 
>KHAKoro xnaAareHTa H3 pesepByapa b 
peaKTopbi. 

50. YcTpoHCTBO no n.45, OTnHHatOLAeecji 
TeM, hto ycTponcTBa Ana nepeMeu4eHH?i 
>khakocth BKnjoHaioT HarpeBaTenb, 
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coeAHHeHHbin co BTopon nacTbfo KOHTypa Arm 
OTBOfla Tenna v\ o6ecneHMBaK0LU,ni/i HarpeB n 
ncnapeHne b HeM xnflKoro TennoHOCMTena nnn 
xnaAareHTa Ana oxna>KAeHMfl 
peaKTopa-aflcop6epa . 

51. YcTpoMCTBO no n.50, OTn^Haromeecfl 
tgm , hto coflep>KMT nepBbm KnanaH 

OflHOCTOpOHHerO fleMCTBMfl aha 

npeflOTBpaLi^eHMfi oGpamoro noTOKa HarpeToro 
>KMAKoro TennoHOCMTerifl mjim xnaAareHTa BAonb 
btopom nacTM KOHTypa flna OTBOfla Tenna. 

52. YcTpOMCTBO no n.45, OTnMHafOLAeeca 
TeM, hto coAep>KMT KaHanbi, HanpaBrmiomne 
Aecop^npoBaHHbiPi ra30o6"pa3Hbi£i xnaAareHT c 
TBepAoro aACopoeHTa b ycTpoMCTBa Arm 
nepeAa^n Tenna. 

53. YcTpoMCTBO no n.52, OTnMHatOLueecfl 
TeM, hto coAep>KHT KnanaHbi, M36npaTeribHO 
npuBOAHMbie b ABH>KeHne, coeAHHeHHbie c 
KaHanaMM w nepBOM nacTbK) KOHTypa flnq OTBOAa 
Tenna Arm M36npaTenbHoro HanpaBneHMfl 
AecopGnpoBaHHoro ra30o6pa3Horo xnaAareHTa 
b ycTpoMCTBa Arm nepeAann Tenna bo BpeMfl 
peaKUMM Aecop6i4MM m H36npaTenbHoro 
HanpaBneHna ncnapeHHoro xnaAareHTa M3 
peaKTopa b ko h Ae h ca to p bo BpeMfl peaKi^nn 
aAcopGi^MM. 

54. YcTpoMCTBO no n. 52, OTnMHafOLU,eecfl 
TeM, hto oho BicnfonaeT KnanaHbi, npMBOAMMbie b 
AetiCTBue A^BneHneM, coeAHHeHHbie c nepBofi 
nacTbio KOHTypa Anfl OTBOAa Tenna v\ KaHanaMH, 

06ecneHMBai0LHMMM B03MO>KHOCTb 3aKpblTHfl 

KnanaHOB b 3aBncnMOCTH ot AaBneHns 
AecopGnpoBaHHoro xnaAareHTa bo BpeM* 
peaKi^MM Aecopo"uMM, TeM caMbiM 
o6ecneHMBafoiAMe HanpaBneHi/ie 
Aecop6npoBaHHoro ra30o6pa3Horo xnaAareHTa 
b ycTpoMCTBa Arm nepeAann Tenna, v\ OTKpbiTne 
KnanaHa bo BpeMfl peaKUMM aAcopSi^nn, TeM 
caMbiM, o6ecneHHBaa HanpaBneHne 
ncnapeHHoro xnaAareHTa H3 peaKTopa b 
ycTpoMCTBO flna KOHAeHcamnn 

55. YcTpoMCTBO no n.45, OTnMHaiomeecfl 
TeM, hto ycTpowcTBO Arm KOHAeHcai4HM 
BKnfOHajoT nepBbiti n BTopoPi KOHAeHcaTopbi, 
npnneM nepBbifi KOHAeHcaTop coo6meH c 
KOHTypoM Ana OTBOAa Tenna Ana KOHAeHcai^nn 
>KMflKoro TennoHocnTensR, a BTopoti KOHAeHcaTop 
coo^LneH c Tpy6onpoBOAOM noA AasneHneM aha 
KOHAeHcai4MM Aecop6npoBaHHoro xnaflareHTa. 

56. ycTpoMCTBO no n.55, OTnHHafOLneeca 
TeM, hto BKnfonaeT KnanaHbi, M36npaTenbHO 
npnBOAHMbie b ABM>KeHne, coeAwneHHbie c 
KOHTypoM Ana OTBOAa Tenna Arm 
M36npaTenbHoro HanpaBneHnn ncnapeHHoro 
>KMAKoro TennoHOCMTenn b nepBbiw KOHAeHcaTop 
bo BpeMa peaKi^nn aACop6uMM m Arm 
noBbiLueHMfi AaBneHws b yKa3aHHOM KOHType npn 
noMOLAM ncnapeHHoro >KMAKoro TennoHOCMTena 
M3 ycTpotfcTBa Arm nepeAann Tenna 
peaKTopa-Aecop6epa bo BpeMfl peaKUMM 
Aecop6uMM. 

57. ycTpoMCTBO no n.45, OTnuHaiOLL^eecfl 
TeM, hto cpeACTBa Ana nepeMemeHMfl >kmakoctm 
BKnKJHajoT noABM>KHbie ycTpoMCTBa Ha 
noBepxHOCTM pa3Aena, o6ecneHMBafomMe b 
3aBMCMMOGTM ot AaBneHMfl napa Ha OAHy 
CTopoHy ycTpoMCTBa, nepeMemeHMe >kmakocth 

CO BTOPOM erO CTOpOHbl. 

58. ycTpoMCTBO no n.57, OTnunaiOLAeecfl 
TeM, hto cpeACTBa Arm nepeMemeHMfl >kmakoctm 
BKnhonaKDT pe3epByap, coeAHHeHHbifi c 
nOABH>KHblMM ycTpowcTBaMU Ha nOBepXHOCTH 
pa3Aena. 

59. ycTpoMCTBO no n.58, OTnuHafou^eecn 
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TeM, hto pe3epByap coeAHHeH c oahhm nnn 
h ecKon b km m n Tpy6onpoBOAaMM ra3a noA 
AaBneHneM a^^ noAann b Hero 
AecopGnpoBaHHoro ra30o6pa3Horo xnaAareHTa 
n c ycrpoficTBOM a^^ KOHAeHcai^nn An^ 
nonyneHUfi >KkiAKoro TennoHocnTenfi. 

60. YcTpoPicTBO no n.58, OTnunaHDLneecfl 
TeM, hto noABMKHbie ycTpokicTBa Ha 
noBepxHOCTH pa3Aena npeACTaBnaioT coGom 
A^acjDparMy, pacnono>KeHHyfo b pe3epByape. 

61. Yctpomctbo no n.45, OTnuHatoiAeecfl 
TeM, hto ycTpoPicTBa ah^ nepeMemeHi/m 
>khakoctm BKnKDHaHDT oahh nnn HeCKOnbKO 
pe3epByapoB Anfi xpaHeHU?! >KMAKoro 
TennoHOCHTenfl, coeAMHeHHbie c peaKTopaMU 
nocpeACTBOM btopom nacTM KOHTypa A-nfi OTBOAa 
Tenna n b kotopom b oahm nnn HecKonbKO 
Tpy6onpoBOAOB ati^ ra3a BbicoKoro AaBneHun 
nocTynaeT Aecop6npoBaHHbiPi ra3co6pa3HbiM 
xnaAareHT M3 peaKTopa-Aecop6epa. 

62. YcTpoficTBO no n. 61, OTnunaioLAeec^ 
TeM, hto HecKonbKO pesepByapoB BKmonafOT 
HarpeBaTenb, coeAHHeHHbiM c hmmm ati^ 
noAorpeBa n ncnapeHna xnaAareHTa Ana 
nepeMemeHHfl >KMAKoro TennoHocnTena us 
pe3epByapa b ycTpoMCTBO A-n^ nepeAann Tenna. 

63. YcTpoficTBO no n.45, OTnunafOLAeecfl 
TeM, hto Ka>KAbiM M3 peaKTopoB COAep>KHT 
pa3Hbie TBepAbie aAcop6eHTbi, npuneM b cocTaB 
Ka>KAoro TBepAoro aAcopSeHTa bxoaht npoAyKT 
peaKi4MM Me>KAy TBepAbiM peareHTOM n 
ra30o6pa3HbiM peareHTOM, aAcopSnpoBaHHbiM 
Ha HeM, npuneM Ka>KAbiCi H3 pa3nwHHbix 
npoAyicroB peaKi^MM MMeeT pa3nnHHoe A^^neHne 
napoB ra30o6pa3Horo peareHTa, 
aAcop6npoBaHHoro Ha HeM, no-cyii^ecTBy, He 
saBucaLnee ot KOHi^eHTpai^MM ra30o6pa3Horo 
peareHTa. 

64. YcTpoMCTBO no n.63, OTnuHatoLAeecs 
TeM, HTO OHO COAep>KHT HecKonbKO - Tpn v\r\v\ 
6onee peaKTopoB, npuneM pa3nnHHbie npoflyKTbi 
peaKL^nn pacnonoxeHbi b nop^AKe BospacTaHMfi 
BennHMHbi A^BneHUJi napoB ra30o6pa3Horo 
peareHTa, npn 3tom TeMnepaTypa aAcop6i4MM 
npoAyKTa peaKL^nn c 6onee hh3khm AaBneHneM 
napoB npn hm3kom AasneHMH b npoi^ecce 
peaKU.nn BbiLue, neM TeMnepaTypa Aecop6i4MM 
npoAyKTa peaKi^MH c onMwaMLuefi Beni/iHMHOM 
6onee BbicoKoro AaBneHMa napoB npH BbicoKOM 
AaBneHHM b npouecce peaKUMH, a TaioKe 
coAep>KHT ycTpoMCTBa a^i^ HanpaBneHne 
>K^AKoro TennoHOCMTene Me>KAy peaKTopaMU 
Ana OTBOAa Tenna aAcop6u.nn M3 peaKTopa c 
ca mom BbicoKOM TeMnepaTypoM b peaKTope c 
6nn>KaMLueM 6onee hm3kom TeMnepaTypoM. 

65. ycTpoMCTBO no n. 45, OTnMHaiOLueecfl 
TeM, hto BKnfOHaeT oamh mctohhmk Tenna Ana 
HcnapeHMfl >KHAKoro TennoHOCMTena, 
TpexxoAOBOM KnanaH Ana M36MpaTenbHoro 
HanpaBneHMfl McnapeHHoro >KMAKoro 
TennoHOCMTene b Ka>KAbiM M3 peaKTopoB 
cooTBeTCTBeHHO, m TpyoonpoBOAbi , 
coeAMHfiramMe oamh mctohhmk Tenna m 
TpexxoAOBOM KnanaH Ane HanpaBneHM^ 
McnapeHHoro xnaAareHTa ot MCTOHHMKa Tenna k 
KnanaHy. 

66. YcTpoMCTBO no n.65, OTnMHajou^eecfl 
TeM, hto peaKTopbi BKnioHaKJT ceKUMio nepeAaHM 
Tenna b TennonepeAaKDLAMX coeAHHeHMflx c 
TBepAbiM aACopoeHTOM Ana KOHAeHCai4MM 
HcnapeHHoro TennoHOCHTena. 

67. YcTpoMCTBO no n.45, OTnMHatOLi^eecjR 
TeM, hto peaKTopbi coAep>KaT KOMnneKCHoe 
coeAMHeHMe, o6pa30BaHHoe nyTeM aACop6i4MM 
nonepHoro ra30o6pa3Horo xnaAareHTa Ha conex 
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MeTaJlJIOB, K KOTOpbIM OTHOCaTCa raJIOMflbl, 
HUTpaTbl, HUTpHTbl , OKCOnaAbl, cynbqbaTbi MJ1H 

cynbc(3MTbi menonHbix MeTannoB, OKHcnbi 
LU,ejioHH03eMeribHbix MeTannoB, MeTannbi 
nepexoflHOM rpynnbi, uhhk, KaflMMM, onoBO, 
anioMHHHH, GopocpnopHA HaTpna nnn 
6nxnopnAbi MeTannoB, n nyTeM noBbiixieHna 
CKopocTen peaKi4HM aACop6unn n Aecop6"i4nn 
nyTeivi orpaHnneHna o6"-beMHoro pacwnpeHna 
KOMnreKCHoro coeAHHeHna b npoAonweHne no 
MeHbLuefi Mepe Hanana peaKunn aAcop6unn. 

68. YcTpOMCTBO no n.67, OTnnnafOLAeeca 
TeM, hto nonapHbin ra30ocpa3HbiH xnaAareHT 
npeACTaBJifleT cooon aMMnaK, a yKa3aHHbie 
conn MeTannoB BKnionaioT cjieAyfomne: SrCI 2 , 
SrBr 2 , CaCI 2 , CaBr 2 , Cal 2 , CoCI 2 , CoBr 2 , BaCI 2 , 
BaBr 2l MgCI 2 , MgBr 2 , FeCI 2l FeBr 2l NiCI 2) 
ZnCI 2, MnCI 2! MnBr 2 , SnCI 2 nnn CrCI 2 nnn nx 
cm ecu. 

69. YcTpoMCTBO no n. 68, OTnHHafom,eeca 
TeM, hto >khakhh TennoHocnTenb npeACTaBnaeT 
co6on yKa3aHHbiw xnaAareHT-aMMnaK. 

70. YcTpoMCTBO no n. 62, omnnafOLAeeca 
TeM, hto >khakhh TennoHocnTenb npeACTaBJi^eT 
cooon xnaAareHT n b kotopom KOHAeHcaTop 
coeAHHeH c KOHTypoM Ana OTBOAa Tenria n 
oahmm nnn HecKOJibKHMH pe3epByapaMH Ana 
noAann b hmx CKOHAeHcnpoBaHHoro xnaAareHTa. 

71. YcTponcTBO no n.63 nnn 64, b kotopom 
Tenno aAcop6unH Ha 6onee hh3koh CTaAH n H3 
peaKTopa c 6onee hhskoh TeMnepaTypon 
otboa^t nyTeM KOHAeHcai^nn xnaAareHTa b 
yorponcTBa Ana nepeAann Tenna, a Tenno 
aACop6unn Ha 6onee bncokoh CTaAnn H3 
peaKTopa c oonbujen TeMnepaTypon otboa^t 
>khakhm TennoHocnTeneM b ycTponcTBa Ana 
nepeAann Tenna, OTnnnaKOLneeca TeM, hto 
KOHTyp Ana OTBOAa Tenna BKnionaeT oahh nnn 
HecKonbKO TpyGonpoBOAOB xnaAareHTa, 
coe ah h e h h bix c ycTponcTBaMH Ana nepeAann 
Tenna Ana u^pKynaunn xnaAareHTa ot 
yorpoHCTB Ana nepeAann Tenna ot peaKTopa c 
bonee HH3K0H TeMnepaTypon b KOHAeHcaTop n 
oGpaTHO b ycTpoficTBO Ana nepeAann Tenna, a 
TaioKe BKntonaeT oahh nnn HecKonbKO 
TennonepeAatouL^nx TpyoonpoBOAOB Ana 
HanpaBneHHa xhakoto TennoHocnTena Me>KAy 
ycTpoMCTBaMn Ana nepeAann Tenna ot 
peaKTopa c 6onee BbicoKon TeMnepaTypon n ot 
peaKTopa c 6onee hm3kom TeMnepaTypon. 

72. Cnoco6 oxna>KAeHHa 
peaKTopa-aAcop6epa peaKunoHHon cncTeMbi, 

BKHhOHahDIAHM HeCKOnbKO peaKTOpOB, B KOTOpblX 

ra30oSpa3HbiM xnaAareHT nonepeMeHHO 
aACop6npyeTca Ha aACop6eHT, nnoo 
AecopSnpyeTca c Hero, CHaoxeHHbix o6"uu[hm 
KOHAeHcaTopoM Ana KOHAeHcaunn >KHAKoro 
xnaAareHTa, AecopSnpyeMoro bo Bcex 
peaKTopax, n oxna»<AafOLAHM KOHTypoM Ana 
HanpaBneHHa CKOHAeHcnpoBaHHoro xnaAareHTa 
b Ka>KAbiM H3 peaKTopoB, 3aKnKDHaK:Lu l nPic« B TOM, 
hto b peaKTopax ocyLAecTBnaioT nonepeMeHHO 
aACop6i_|HK) nnn Aecop6"u,HHD ra30o6pa3Horo 
xnaAareHTa, npnneM xnaAareHT HaxoAHTca b 
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cocToaHMM qba30Boro nepexoAa H3 >khakocth b 
ra3 npn TeMnepaType peaKTopa bo BpeMa 
aAcop6u.nn nnn Hnwe Hee, OTnnnahDmHHca TeM, 
hto noAany CKOHAeHcnpoBaHHoro xnaAareHTa H3 
KOHAeHcaTopa b peaKTop no oxna>KAaK)LAeMy 
KOHTypy bo BpeMa npou,ecca aAcopGunn 
ocyLnecTBnafOT oahhm v\nv\ HecKonbKHMM 
MexaHHHecKMMH HacocaMH, npMHeM npki 
BCTynneHMM b TennooGMeHHbiM koht3kt 
CKOHAeHCMpoBaHHoro xnaAareHTa c 

aAcopSeHTOM HcnapaeTca no MeHbLuetf Mepe 
nacTb >KMAKoPi cjDa3bi xnaAareHTa b oahom \atva 
HecKonbKnx peaKTopax-aAcop6epax. 

73. Yctpomctbo Ana npoBeAeHHa 
nepnoAnnecKOM peaKU.nn cop6u,HH, 
BKnK3HaK3Li^ee oahh peaKTop, co Ae p>Ka m h h 
TBepAbiH aAcop6eHT, Ha kotopom nonepeMeHHO 
aAcop6npyeTca h Aecop6npyeTca xnaAareHT, h 
ycTpoHCTBO Ana nepeAann Tenna h 
HanpaBneHHa >khakoto xnaAareHTa b 
Tennoo6MeHHbiH koht3kt c a ago p6e h t o m , 
ycTpoHCTBO Ana HarpeBa peaKTopa, 
KOHAeHcaTop, HcnapHTenb, ycTponcTBO Ana 
nepeMeu^eHHa xhakoto xnaAareHTa b 
ycTpoHCTBa Ana nepeAann Tenna, nepBbin 
Tpy6onpoBOA, coeAHHawiAHH ycTponcTBa Ana 
nepeAann Tenna h KOHAeHcaTop, BTopon 
TpyoonpoBOA Ana HanpaBneHHa ra3co6pa3Horo 
xnaAareHTa H3 ncnapHTena b peaKTop Ana 
aAcop6i4HH Ha aAcopSeHTe, h TpeTHH 
TpySonpoBOA Ana HanpaBneHHa 
AecopSnpoBaHHoro ra30o6pa3Horo xnaAareHTa 
1/13 peaKTopa b KOHAeHcaTop, npnneM xnaAareHT, 
3anonHaK)iAHH Tpy6onpoBOAbi, BbiAep>KHBaeT 
c|Da30BbiH nepexoA H3 >khakocth b ra3 npn 
TeMnepaType, paBHOH TeMnepaType aACop6u,MM 
b peaKTope nnn 6onee hh3koh, OTnunajomeeca 
TeM, hto nepBbiki TpyoonpoBOA CHa6>KeH 
H36npaTenbHO ynpaBnaeMbiMn KnanaHaMH Ana 
H36npaTenbHoro OTKpbiTHa nepBoro 
TpySonpoBOAa bo BpeMa aACop6i4HH Ana 
HanpaBneHHa ncnapeHHoro xnaAareHTa H3 
ycTpoMCTBa Ana nepeAann Tenna b KOHAeHcaTop 
n Ana HanpaBneHHa KOHAeHcnpoBaHHoro 
xnaAareHTa M3 KOHAeHcaTopa b ycTponcTBa Ana 
nepeAann Tenna Ana oxna>KAeHna peaKTopa bo 
BpeMa aAcopGu.nn n Ana H36npaTenbHoro 
3aKpbiTna nepBoro Tpy6onpoBOAa bo BpeMa 
AecopSu.HH Ana npeAOTBpaLneHna oxna>KAeHna 
peaKTopa bo BpeMa Aecop6i4nn. 

74. YcTponcTBO no n.73, OTnnnaHDLAeeca 
TeM, hto ycTponcTBa Ana nepeMeLAeHna 
>KHAKoro xnaAareHTa BKnfonafOT pe3epByap Ana 
xpaHeHnq >KMAKoro xnaAareHTa. 

75. YcTponcTBO no n.74, OTnnnatOLAeeca 
TeM, hto ycTponcTBa Ana nepeMemeHna 
>KHAKoro xnaAareHTa npeACTaBnatoT co6on 
MexaHunecKnn Hacoc nnn napoBon Hacoc. 

76. YcTponcTBO no n.75, OTnnnatoLAeeca 
TeM, hto ycTponcTBa Ana nepeMeLAeHna 
>KHAKoro xnaAareHTa, npeACTaBnafOLAne co6on 
napoBon Hacoc, BKnfonafOT HarpeBaTenb n 
KnanaH OAHOCTopoHHero AencTBna, 
coeAMHeHHbie Me>KAy co6om. 
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